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Note on cocoa growing in the State of Bahia (Brazil) 

by 

Dr. Joaqui.m W.^nderley de Aranjo Pixho. 

Victoria, Brazil, 


In Brazil the cocoa tree is indigenous and grows in the shade of the 
est wliich covers the banks of the river Amazon and of certain of its 
biitaries, where it has its natural habitat. Even to the pre.'^:ent day, it 
eeii wild in Para and Amazonas, the most northerly States of Brazil, 
e Spaniards after having learned from the Mexicans the use of chocolate 
1 found it to their taste, commended the exportation of cocoa beans 
Spain ; this export has been the cause of much fighting and smuggling, 
e Portuguese, to whom nature had given so valuable a tree without 
of cultivation, tum.ed their eyes to its fruit. Cocoa began to be sent 
U^bon from Para, at that time the chief tow’ii of Capitania, the adininis' 
the division of colonial Brazil, which controlled the whole of Ama- 
lia. Only the fruit of wild trees found on the banks of the rivers 
3 collected and restrictions were not made because of the savages who 
abited these countries. 

In 1678 a “ Carta Regia ” (Royal decree) ordered regular cultivation 
tliis preliminary regulation was followed by others granting bonuses 
reductions of duty on cocoa produced on regular plantations. The 
duction of the cocoa plantations and that of the wild trees reached fairly 
figures for the period : in 1778, it was 902 tons and, in 1818, 1524 
In Bahia cultivation is said to have begun in 1746, from seed 
light from Para by the French planter I/^uis Phederic Warnkaux. 
s seed was sown at Cubiculo on the banks of the river Pardo, in Cah- 
leiras, by Antonio Dias Ribeiro. The Portuguese Government took 
interest in the cultivation and by its agents, known under the title 
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of Conservadores das Horestas (Conservators of Forests), tried to 
assist production. Reference may be made to the speech of Ferri:irj^ 
Camara, one of these Conservators, at the Academy of Sciences at Usboii 
in 1789, in which he started a propaganda in favour of the ciiltivation’i 
of cocoa in Bahia and stated its advantages and profits. It is even 
that the introduction and plantation of cocoa trees in Bahia was due to 
his efforts. In 1779, there were cocoa trees at Rio de Contas and at Cayni 
and in 1802 at Santarem the people cut down the trees “for they were 
of no use to them.” 

Von Martius said in 1819 that the cultivation had liad a successful 
beginning, but that at that time it was almost non-existent and that 
one could see at Camamu trees which proved that the region was favom, 
able for them. It was only in 1820-1822 that it was introduced at Ilheos. 
Pierre WEYEiy and his companion Sanaraeer having obtained a "Ses 
maria ” (land granted by the king in perpetuity) in 1818, brought in Ger- 
man planters on two occasions, to colonise this land. At that time people 
were interested in the cultivation of sugar cane and coffee, but the cocoa 
tree was also planted ; old cocoa trees of this first plantation by the Germans 
are still shown at Provisao. That plantation was the nucleus of the cul- 
tivation at Ilheos. In 1778, the export of cocoa from Bahia was 900 kg.; 
cultivation developed slowly and in 1835 the export reached 26 805 kg, 
The statistics show the increase of exports which continue to grow yearly 
It was not until after 1890 that the cultivation made a great advanc{ 
owing to the high prices given for cocoa. 

At that time the export from Bahia was 3 502 tons and that of Ama- 
zonia 3 387 ; in 1900, the export from Bahia had risen to 12 13 1 tons and 
that of Amazonia did not exceed 3 085 tons. Amazonia, which was th 
principal producing State, gave place to the State of Baliia, which at pre- 
sent yields 90 % of the Brazilian export and by itself occupies the second 
place in the world's statistics for countries producing cocoa. The gro\\tli 
of cocoa is the most valuable product in the State of Baliia and accounts 
for 25 % of the Budget receipts. 


* 

* * 

The cocoa plantations in Baliia occupy the southern part of the vState, 
from the mouth of the river JequiriQa to the boundaries of Espirito Santo. 
This area has an extent of over 500 km. along the coast and varies in widtli 
from some ten to more than 100 km,, and possesses the conditions 
required lor the crop. 

In some parts planting is not possible and generally the land near 
the sea must be left out. In certain places planting is done near to the 
sea ; in others it is necessary to go inland to avoid sandy soil and wind- 

In this area plantations are not regularly distributed ; they are groups 
around centres, sometimes separated by long stretches of rirgin forest, 
while others continue without interruption over large districts. 

The producing centres may- be divided into three groups the r-. 
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[jich stretches from the river Jequiii^a to the river Uua, in which are 
some important centres such as Jeqiiie, Rio de Contas and Ilheos, 
le largest of all the districts ] the second, which is situated on the banks 
the rivers Jequitinhonda and Pardo ; the third formed of isolated plan- 
tions. A river and its tributaries always form the centre of radiation 
plantations. In the first group, the plantations are made on the banks 
the rivers and numerous streams, on the hills, on their slopes, in the 
terinediate valleys, in short wherever the cocoa tree seems able to 
/e. In the second group, the plantations are made on the banks of 
le rivers, on the rich alluvial plains, often inundated by liigh floods, 
r which reason new plantations are made on higher ground. The tlurd 
oup shares the conditions of the first two. The difference between the 
rst two groups is also shown by the quality of the produce. The cocoa 
uning from Belmonte and Cannavieiras, of the second group, is better 
repared and of better quality, and in Jequitinhonha are found the best 
pipped and best cultivated plantations. 

The first group on the contrary, although it produces good cocoa, 
nd has good plantations, is divided up into small farms under numerous 
roprietors who cannot give the produce the necessary care. Tliis group, 
1 which are Ilheos, Rio de Contas, Jequie, Santarem, Camamu and Una, 
ipplies almost 75 % of the total output of the State of Bahia. The cen- 
res of production are called after the names of the communes or the ports 
f shipment, as, for example, Ilheos, which controls the produce of two 
omniimes : Ilheos and Itabuna. Except Jequie, wliich makes use of 
be Nazareth railway for transport, all the producing centres ship from 
he ports up to Bahia. There are as many as 24 communes in which the 
ocoa tree is planted, but some of them are unimportant, either because 
lanting is decreasing and is being replaced by other crops or because 
iniiting in th" experimental stage. 


* 

* * 

The characteristics of the region in which cocoa trees are planted 
e ; — regular rains, even temperature, humid atmosphere, presence 
tropical forest, soils rich in htimus or fertilising matter. Over so large 
I area, these conditions certainly var>^ but on the whole, they are not 
>tahly modified. There are no great mountains in the whole of the area 
'cupied by planting, but only low hills not over 300 ni. in altitude, 
lie plantations do not reach to more than half this height. 

The cocoa tree can give good results at greater altitudes, but the trans- 
mit of the crop would be difficult and as there is plenty of land, hills 
1 a certain height form the future reserves . The rainfall averages 1800 mm. 
id falls every month. No month can be said to be wetter than another, 
5 the distribution varies each year ; but at Ilheos it may be said that the 
'cttest months are from December to May and that the dampest and coldest 
loriths are from June to September. There was a great drought in 1920, 
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but the only consequence was a tiecrease in the crop of the following 
and the trees have not sufiered. ^ 

The humidity of the atmosphere is great, and often, during the nigh 
and early hours of the day, fog covers the plains, the savannahs and even 
the hills. The a,verage temperature is from 25 to 2^0 C., the maximum 
33° and the minimum 14°. Temperatures of 33° are recorded on very 
sunny days, followed by a drop to the next morning. 


The soils on which cocoa is planted are generally very good, rich in 
fertilising matter and covered by dense tropical forest. Analyses have 
not been made and the composition of these soils is not known, but ana- 
lyses would show that they possess good qualities. On the banks of rivers, 
in the plains and in the deep valleys between the hills, soils are found witlj 
deep beds of decomposing vegetable matter. Sandy loams and clay joife 
are most common and are those on which most of the plantations are made. 
On the slopes of the hills, very fertile, clay soils are formed by the decom- 
position of the primitive rock. Granitic soils are also met with, on which 
the forest trees grow well ; these soils are also very good for cocoa. The 
rock should not be compact, and should be in blocks with interstice? 
through which the roots of the cocoa tree penetrate, and the .‘^uhoil 
should not be formed of horizontal strata. Plenty of plantations on such 
soils and giving a good yield can be seen at Ilheo.s. At Belmonte and Can- 
navieiras, the predominating soil is of the hunms t}q)e on the banks of rivers 
in the alluvial plains of the basins of the rivers Jequitinhonha and Pardo. 
In the other producing centres, good alluvial soils are also found, bul 
clay soils predominate. 

With the exception of Cannavieiras and Belmonte where the soils are 
better chosen and prove more fertile, planting is done without much 
regard to the conditions of the soil. It is only on sandy soils, in places 
where compact rock is met with, or else hard clay-sandy soils, or places 
where water accumulates and forms permanent marshes that no planting 
is done. It is certain that with this procedure, good crops will not be 
obtained, that the average production will be much lowered and that soils 
of poor quality should not be chosen while there are good soils from which 
to select. 


^ * 

Neither the number of trees nor the area cultivated arc known 
but only estimated. According to such estimates, the area covered by 
plantations is 104200 ha., on which are planted 103300000 trees 
There are about 5 800 000 young trees not yet in bearing or bearing 
very little, and about 97 500 000 trees in full bearing, old trees 5'ieldiDg 
very little and trees temporarily useless because of disease or the enec 5 
of floods, etc. The trees wliicli no longer bear fruit are not incluae . 
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These figures are approximations only and the author hopes to make 
ffo.sh investigation to verify them. If the parts be included which are 
till tuiplanted, where there is forest, pastures and other crops, the area 
nay be doubled and the area occupied by cocoa cultivation will thus be 
ound to be nearly 210 ooo ha. 


* 

♦ * 

’three kinds of cocoa trees are planted in Bahia, known under the local 
iesignations of Common Cocoa, Para Cocoa and Maranhao Cocoa. 

The Common Cocoa, which may be classed in the " Amellonado ” 
yge of Van HaXtI,, has large, wrinkled fruits, almost cylindrical in the mid- 
lie and narrowing at both ends. The tree grows more in height than in 
breadth and the leaves are of medium size, rounded at the base and undu- 
late between the nerves. The beans are of good size and less flattened 
than those of other kinds. It requires more care in cultivation than the 
at her varieties and only gives satisfactory results on soils of good quality 
and when sheltered from the wind. Under good conditions tliis species 
jields well and lives a long time, but is later before beginning to bear 
than the others. 

The Para Cocoa, which may be classed under Van Hall’s '' Callaba- 
cillo ” t3q)e, has rounded fnut, with a smooth, thin shell. The beans are 
ver}^ flattened and the leaves are longer and thinner than those of the 
Common Cocoa. It does not require good soils and growls more rapidly 
than the other kinds and has a tendency to develop more in breadth 
than in height but is very sensitive to lack of moisture. It appears tliat 
this kind is the result of hybridisation between the Common Co'coa and 
the Maranhao Cocoa. 

The Maranhao Cocoa ressenibles tire Coiuiiion Cocoa in having slightly 
onger and larger fruits than those of the Common Cocoa, the fruits are 
IS wrinkled or even more so than the latter, and the tree grows more in 
)readth than in height. The beans are less flattened than those of the 
Jther two kinds. Its root system is more superficial, which makes it 
iuitable for shallow soils. 

Hence, it may be concluded that the Common Cocoa should be pre- 
:erred for good deep soils and that the others should be planted on poorer 
fuality soils. At Belmonte and Cannavieiras planters prefer to grow the 
Common Cocoa and at Ilheos the two other kinds. 

With regard to yield, it appears that the Conimoa Cocoa fniits more 
regularly and more abundantly ; the other kinds have high yields, followed 
by a decrease, and do not maintain a steady production. 


The yield per tree and per hectare is very variable : planting is done 
at various spacings, from 625 up to 1000 trees per hectare. The kind plant- 
^ and the quality of the soil cause variations in the yield per tree. At 
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Belmont and Cannayieiras, the average yield of a tree may be estimated 
at 750 grammes and at Ilheos at 650 grammes, figures which must be 
reduced for the other centres. The production per hectare may van- 
from 540 to 1200 kg. and yields of 2000 kg. per hectare and 4 kg. per tree 
have already been obtained. 


The cocoa tree is almost always planted in virgin soil in places pre- 
viously under forest. 

For this the forest is completely cut down, the felled timber is burnt 
and the ground is prepared by cleaning up the debris left by the fire. 
Generally planting is not done for some months after the cleaning, as 
felhng is done in the dry season and planting when there is rain. The na- 
tive vegetation of the ground is a guide to the planter as regards the quality 
of the soils, and the growth of certain trees is also a good indication. After 
the ground has been prepared the places where the cocoa beans are to be 
planted are marked by means of stakes 1.30 m. in height. Before plant- 
ing the cocoa trees, temporar}- shade trees are planted, generally manioc 
or bananas, and a few months later the planting of cocoa trees is begun. 
The distance between the stakes, and consequently between the trees, 
varies from 3 m. to 4.25 m. in new plantations, while in the old plantations 
it was as little as 2 m. The kind of cocoa tree planted also determines the 
distance ; for the Common Cocoa planting must be closer, as it grow> 
more in height than in breadth. 

The usual method is to plant three beans round the stake ; as the youn^ 
plants which spring up are allowed to grow there is often a group instead 
of a single tree. In Baliia shaded cultivation is not practised and for thi> 
reason trees are not planted for permanent shade ; after the teinporan- 
shade is withdrawn, fast growing trees of the secondary forest which grows 
up after the old forest is felled, are used for the young cocoa trees. In 
course of time the trees cover the space with their branches, and shade the 
whole ground at wliich time it is said that the plantation has closed 
up". The plantations are formed by means of clearings opened in the 
' forest called “ ro9as", having a variable number of cocoa trees (up 
to 5000). The " ro^as " are separated one from another by zones of trees 
of the original forest ; a collection of “ ro^as " forms a " fazenda", 
is a variable numloer of small plantations separated by large trees, 
trees serve as protection against wind and the sun. 

These zones of trees are now being removed in order to join np t 
" ro9as " and large extents of cocoa trees without any shade may he ?eeii. 
So long as the plantation has not " closed up", which happens in the t ‘ 
year, the cocoa plants must be freed from weeds and vegetation wliich 
\dgorously ; weedings are made 3 or 4 times a year. After the plaidajo 
has " closed up," it is only necessary to weed from time to time as 
shade prevents weeds from growing. ^ ^ 

The care given to cocoa trees is limited to cutting a few dead 
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ji(jveJititious branches and to freeing them of parasitic plants. No regular 
piunitig is done and almost ail planters are against it. Many planters 
pay more attention to the trees, but nowhere can it be said that the culture 
is scientific and methodical or that the attention necessary to obtain the 
[righest yield is given owing to the fact that with present methods and current 
prices, good profits are obtained. The lack of experimental stations (which 
are non existent) and of experts to give practical instruction and show the 
planters the advantages of intensive cultivation causes the planter to be 
guided by experience and tradition, and the cultivation to be maintained 
almost in its primitive state. 


The cocoa tree begins to bear fruit from the fourth year for the Para 
and Maranhao kinds and from the sixth to the seventh year foi the Common 
cocoa. The first fruits are few in number and scattered on the trees which 
should not enter into full beadng before the eighth year. However it 
bears some fruit, so that the plantation from the beginning gives a return 
to the planter for which reason the early fruiting species are usually grown. 

The plantation is made either by the proprietor himself, or by labourers 
with whom he makes a contract. Under this procedure, the contractor 
takes possession of the ground, fells the forest, plants the cocoa trees, uses 
the land for his catch crops, and, at the end of the time arranged, receives 
ill payment a sum previously agreed on for each tree planted. This is 
one of the reasons why cocoa cultivation is done with little capital or, more 
correctly, with the sole labour of the small planter. 


The cocoa tree bears fruit all the year round ; the fruit ripens in May 
in small quantities, and the yield increases up to July, when production is 
almost suspended ; the crop of the early months is called tcmpora 
this preliminary crop is followed by the regular crop, " safra ”, which lasts 
tip to April, when it ends The months of full bearing are generally from 
September to January, and in Bahia the crop years are counted from May 
to April. 


Wlien the fruits turn yellow they should be gathered, which is done by 
means of bill hooks fitted on to long poles. The fruit which falls is collected 
mto heaps and opened with large knives and the beans are extracted by 
land. The cocoa beans are then taken to the fermentation houses. The 
methods of harvesting differ very little in the various countries. 
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Fresh cocoa (called soft cocoa when it reaches the fennentiug 
house, is placed in depots called “ cochos These are wooden boxes measur- 
ing about I m. in height, i m. in width and 5 to 8 m. in length. Some 
planters use boxes with small holes bored in the bottom for the escape o| 
liquor formed during fermentation, others prefer them quite water-tight 
Good results are obtained with both systems. During fermentation th« 
cocoa is covered with banana leaves, sacks, etc., and is turned over e\Tr\’ 
day. Fermentation is more or less rapid according to the quality of the 
cocoa and the state of the weather and lasts from five to eight daj^. 

Experience is necessary to judge when the femientction’ process 
is ended. 


* 

* * 

\\dien fermentation is over, the cocoa is taken out of the " ccchos" 
for drying. Drying is generally done in tlie sun on wooden floors which 
can be covered with a corrugated iron roof to protect them from raiu. 
These drjdng places vary in dimensions according to the requirement; 
of the plantation and arc of two types l) “ Balcons ”, super-imposed 
moveable floors on rails at different levels, having a single cotimioTi cover; 
2) “ Barca 9as ”, formed of a single fixed floor, the cover running on rails. 
The first type is much used at Caniiavieiras and Belmonte, and the latter 
at Ilheos. Drvung places with artificial heat, called “ estufas ” are also 
used, they are constructed in different ways, but based on the same prin 
ciple. These drvnng places consist of a .structure, into which a truck 
with several drawers of perforated tin is run and a heated chamber, .At 
Belmonte a dryer of the ” Guardiolo ” tyixr is in use, and another type 
with mechanical movement is installed at Ilheos. These dryers all have 
defects and no agreement exists at present as to which is the best type. The 
best cocoa is obtained by' drying in the sun. Dryung lasts for three to eight 
days, and should be done slowly so that the cocoa may dry complete!} . 

To give the cocoa a shining appearance, it is subjected in the drv-ers. 
while still moist, to “ pisagem an operation identical with " dancing 
in Trinidad : barefooted men collect the cocoa in small heaps on the dr>'ing. 
places and tread on the beans for about an hour ; when it is over the cocoa 
continues to dry^ and, when quite dry, it has a polished shiny appearance. 

* 

« :tc 

The TOcoa when quite dry is taken to the warehouses where it is weigh^^l 
and put into sacks. At Caunavieiras and Belmonte transport is by rn« 
in ” canoas ” (canoes) up to the shipping ports. In other centres donkeys 
are used forming " tropas ” (collection of several donkeys under contnr 
of one or more men). To reach places where transport is easier, that is 0 
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say either a navigable river or a railway station, the tropas '' travel by 
very rough paths. The dangers, accidents in crossing streams and marshes 
^rhere the animals sink up to their necks and sometimes fail to get out, 
the passage through the forest and the descent of hills where the paths 
follow the slope directly, make transport difficult and reduce the quality 
of the cocoa. As soon as the cocoa reaches its destination or the shipping 
ports, it is classified under commercial types in the warehouses of the big 
merchants, and made up in large lots and mixed in order to render it 
more uniform. The cocoa is then packed in bags of Co kg. and shipped 
either on sailing ships or small steamers which call at the various ports. 
Almost all the cocoa is sent to Bahia, wlience it is despatched to foreign 
countries, louring the war shipping was done at Ilheos for Rio de Janeiro, 
where transhipment was made to transatlantic vessels ; it is for this reason 
that the statistics from 1914 to 1919 indicate a great increase in the export 
of cocoa from this port. At present small quantities are sent from Canna- 
vieiras and Ilheos to Rio for local consumption. Bahia is the market 
and fxirt of despatch for cocoa of the State of Bahia. 

* 

* * 

On the market, cocoa is classed under three kinds : — " Superior ”, 
“Good Fair” and " Fair The“ Superior” cocoa is shiny^ dry and with- 
out external defects and has an odour like chocolate ; wlien cut , not more 
than 2 to 4 % of internal defects are found. The ” Good Fair ” should 
have the same qualities on a smaller scale and not more tlian 8 % of intern- 
al defects. The “ Fair ” is badly prepared cocoa, of poor appearance and 
in which the defects are as high as 25 % or more I,ocal purchases are made 
of 15 kg. and, at Bahia the accounts of the brokers are passed for 
quantities of 10 kg. Exporters make their offers on the basis of 50 kg. 
but shipments are made in bags of 60 kg. net. 

The difference in price between the kinds is variable and has reached 
as much as 2$ (3 francs at the rate of exchange). The price in the Bahia 
market is also wry \ariable, but the average, for the past few years, has 
uot fallen belows 12$ {12 milreis) for 15 kg., and the market depends on 
the prices in the New York market. 

* 

* * 

The estimates ofthe net costofa plantation are too long to be shown, 
but it may be said that a cocoa tree costs from 2 3500 to 3 S (4 to 5 francs) 
everything included : — cost of land, staking out, planting and mainten- 
ance for five years. For plantations which have drydng installations 4 $ per 
tree is calculated, the price 30 contos per 1000 arrobas of production (50000 
francs for a production of 15 000 kg.) is taken as a basis for the purchase of a 
plantation. The cost of harvesting, preparation and drying the cocoa is 
small and we may calculated 250 reis {40 centimes) per kg. or 2 8250 per 15 kg. 
^t the plantation. If the calculation is made to include transport to the 
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EXPEAXATION. 

A — Situation of the State of Bahia in Brazil. 

B = Extent of Cocoa cultivation in the State of Bahia- 
C = lixpoTt of cocoa from the State of Bahia : — 

(a) in ton.!? ; 

(i?) I mm. corresponds to 2000 contos de rets (2832 fr. at par)- 
D = Cocoa production of the State of Bahia, in tons. 
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Tabl^ I. — Export and crop yield of cocoa of the State of Bahia, Brazil 


Years 


IvxiKjrts 

viHreis 

Principfil 

Crop 

Safra «) 
bags of 60 kg 

Foreign j 

Brazil 

tons 

milreis ■ 

tons 

191I . • - 

3 1447-995 

17 059 460 I 

, i 

315.463 j 

175 915 

493217 

1912 . 

26 687.784 

15 364 479 ; 

343-479 1 

399 633 

384 780 

1913. ....... 

27 950.049 

17 787 704 ; 

437.406 ; 

298 791 

612 494 

1914 

3O 457-274 

21 608 284 ‘ 

.770.439 : 

454 835 

496 644 

1915 

39 004.236 

34 253 3 <>o ; 

I 224.528 ; 

996 239 

1 820 335 

1916 • 

36 249.345 

31 459 294 ; 

2 723.876 , 

2 398 646 

1 652 795 

1917 ■ 1 

48 489. 102 

30013 235 i 

I 655.180 1 

I 1 14 528 

1 814512 

1918 1 

39 097.325 

25 088 573 : 

2 376.718 

I 470417 

j 799 411 

1919 • ■ j 

51 312.022 ! 

54902917 ^ 

650.213 

66g 475 ! 

1 660541 

1920 ! 

52 260.701 1 

: 46497 751 ! 

755.376 ! 

772 031 

1.005 169 

1921 ; 

39575-778 

41 890 516 i 

358.000 

378 776 

1 436 732 

I milreis = 2.832 

ft. at par. 






Table II. — Extent of cocoa cultivation in Bahia {estimates). 


Cocoa trees ; 

Young 

Total 

Area 

in pTOduclion j 

Cocoa trees 

Cocoti trees 

planted 


97 500 000 ^ 5 Soo 000 103 300 000 104 200 ha 


Table III. — Imports of Bahia cocoa [in tons] 
into the principal importing countries, from 1911 to 1921. 


Years 

United i 
States 1 

France 

Great 

Britain 

Germany i 

llDlJatid 

Argentine 

I911. . . . 

7 180.210 
6 567.691, 
10 300.772I 

4 670.878 
4 287.221 

3 294-988 

4 142.610 
5375-127; 

T-^ T 


10 338.34I: 

6 038.666 

2 469.246; 

944065 

394.669 

II9.71O 


1912 

1913 

1914. . . . 

86S7.347, 
10 330.652 

1 034.751 

I 041.788 

1915 

1916. . . 

13 976.522; 

6 558.286 


4 392.588 

985,106 

T 5^51 

1917 ' 

1918, . . 

y 2 i,oo 7 ; 
32 136.049: 
26 004.668' 

7528.519 

5 45 J^-M 2 ; 

5 202. 

4 563-695; 

*5 On'S oAft 

— 1 

i A , 

I 197.619 

X 

I 150.831 

0 r)6o 7 <R 

1919 

0 5^0 T /I T 


T f % ri *7 

0 eiuy, /^a 

1 156.852 

1920. . , 

32 135.902, 

6 302.093 
6 279.580- 
1 078.000: 


2 ijOO 000 

i tJvJ p . lUvJ 


1921. . , 

26 854.192 
|i6 389.000 

299.596 

162,000 

K } \J / 

8 693.000 

3 225.000' 

2 I 55'270 
I 739.000 
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warehouses of the buyer? at ports of shipment the cost j^r 15 ^ (i WoJaj I 
would be from 4^500 to 5 $ (7 to 8 francs) an amount which, with the tran^ 
port to Bahia, would amount to 6 $500 — 7^. The present average pricf 
is r6$ per 15 kg. and it is evident that the planter has a margin to cover 
the cost of upkeep of the plantation, which is very small, and to pay 
interest on the invested capital. This capital, that is to say the capital 
invested in cocoa planting in Bahia, allowing that the value of a cocoa tree 
in 3^ and that the estimate of the number of trees is correct, is 310000 
contos, or, at present exchange, 516000000 francos. 

* 

* * 

The State of Baliia imposes duties amounting to 19.5 % of the commer- 
cial value on cocoa exported either to foreign countries or to other States 
of Brazil. The average of the market prices during a fortnight is taken 
and this average is fixed as the value for tlie next fortnight. The Communes 
also tax the cocoa which crosses the limits of their territories to the extent 
of 250 to 200 reis per 15 kg. The State taxes are calculated at Bahia, where 
the cocoa arrives already burdened by the cost of transport, etc. arid in 
consequence taxation exceeds 25 % of the value of the produce in the pro- 
ducing centres. 


* 

V * 

The cocoa tree in Bahia has also its diseases, caused either by fungi 
or by animals, but they are neither very important nor serious in character. 
With cultural attention and supervision m the most infested countries llic 
diseases will disappear. At Ilheos in 1919 trees were damaged in .some 
districts and looked as if they had been burnt. A Commission studied 
the matter and ascertained the presence of Thrips, “ mosquilla '' and other 
injurious insects. Without any remedy other than the rain, which had pre- 
viously been deficient, the trees regained their former appea'ance and bore 
well. It is always necessary to be on the look out, for the germs of dis- 
ease are there and at any time there might be a serious outbreak. In 
principle, it may be said that diseases of the cocoa tree do not exist to such 
an extent as to endanger production and local conditions do not favour 
propagation of disease and that the trees are resistant to their pests, 
but care is always necessary (i). 


The cultivation of the cocoa tree is still progressing in Bahia , 
plantations are made in the principal producing centres, but not to .such an 
extent as to cause a great increase in production. As one gets auay 
from the shipping centres and transix^rt has to be done over considera)e 


(1) See R. April lycS, No. 493. (Rd.) 



COCOA GROWING IN BAHIA Il8l 


istiiiices, by roads which are 'impracticable when it rains, the crop scarcely 
a^rs the cost of transport and does not give the planter a profit. Labour 
Iso is insufficient and the casual labourers who used to come from the 
orth of the State no longer do so. These two factors, viz., difficult 
ransport and want of labour, are the principal causes which prevent ex- 
aiision. There are also the old plantations, trees attacked by disease, 
hose which, owing -to bad upkeep have become almost useless, those 
aiiiaged by floods, and in short all the plantations which bear little or 
othing and it will be seen that no great increase of production is to be 
xpected. In the writer's opinion, during the next five years, crops exceed- 
ig an average of 850 000 to 900 000 bags of 60 kg. per annum cannot be 
runted on. Progress of the crop depends mainly on transport, the cost of 
^hich must correspond wit lit he market prices of the product. The planter 
light not to pay for transport almost the value of the product. If railways 
aiiiiot be constructed, roads for transport animals would be sufficient, 
rovided that they are well maintained.' Ivocalisation of labour would 
e a second requirement to do away with casual labour which is often lack- 
ig and hence causes wages to increase. Lastly Government measures are 
uiited for. the protection of planting by laws guing prizes for good produce, 
rescribing the construction of roads, decreasing the export duties on cocoa! 
icilitating the acquisition of land and guaranteeing the rights of the first 
ccupier, keeping good order and not permitting injustice, founding experi- 
rental Stations and instruction by agricultural officers in the producing 
eiitres to teach good methods, intensify rather than extend the cultivation, 
emnnstrate the advantages of good product, in short to cause the culti- 
ation to pass from the present primitive state to a state of scientific and 
lethodical cultivation. Once these measures are taken, great progress 
lay Ix) expected in cocoa cultivation, and such measures are absolutely 
ecessary to enable cocoa to withstand a fall in price which may be expected 
1 view of the increase in the world's production, the protective measures 
iken by other countries and the late of Brazilian exchange, at present 
ery low but which niay^ rise at any moment. It is certain that at the 
resent time this planting gives good profits and remunerates in a fairly 
atisfactory manner the capital invested ; and the writer strongly recom- 
lends the employment of capital in the purchase of plantations already 
1 bearing. It i.s not reasonable that people should borrow capital at ex- 
essive rates of interest, and hope that tlic planting wall provide for this 
iterest, pay ofl the capital and in addition allow the planter a good income. 

Cocoa-planting in Bahia offers excellent prospects for the investment 
t capital, provided that care is taken to select a plantation in good condi- 
; w.dh sound, economical management such a plantation would un- 
oubtcdly return a satisfactory income. The fall in the Brazilian exchange 
lakes the present time very favourable for such investments. 
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RtJRAr. 1010 - Action of VitamineS. — Mitchell, H. H. (College of AgiicuUure, UiiiversHy o[ 

SYGIENB Uliaois) in Science, Vol. 56, No. 1437, pp. 34-37. Utica, N, Y., July 14, 1922. 

The discovery that small amounts of certain substances of undefined 
chemical composition are necessary constituents of a complete diet has 
opened up a wide field of research. Experiments have been made with 
animals by supplying them with rations deficient in certain vitamines. 
The study of vitamine A has been made with rats, \dtamine B with pi- 
geons ; vitamine C with guinea pigs and monkeys. The results are 
consetiuently not always applicable to other cases ; for example foods 
deficient in vitamines A, B and C for the animals in the experiment may 
contain sufficient for the requirements of human beings and domestiL' 
animals. 

Although large amounts of meat or meat extract will not adequately 
protect guinea pigs from scurvy, in the case of human beings, even a 
relatively low concentration of the vitamine in meats will prevent an 
out-break indefinitely. In the case of human requirements, therefore, 
fresh meats should not be considered deficient in vitamine C though such 
is the case with the guinea pig. 

For this reason it is premature to generalise from the results so far 
obtained ; for example, milk and butter have a high growth \itamiiie 
or liposoluble A conterit, which may be entirely lacking in the case of 
hydrogenated fats or vegetable oils and this fact is made use of in argu- 
ments against the employment of these oils. It is very doubtful, how- 
ever, whether such foods are deficient in vitamines from the human 
standpoint to such an extent that it is necessary to replace them by others 
which are richer in these substances. 

On the other hand probably the functions of the growth vutaniine 
are confined to the period of active growth ; adult rats have been main- 
tained in good health for over a year on rations devoid of this \itamine. 

At the Illinois Agricultural Experiment Station, 4 sows have suc- 
cessfully raised in less than one year, two litters of pigs each, although the 

[Abstracts No. !•!•] 
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ration, according to the tests with rats, was nearly if not entirely defi.- 
;^ent in vitaniine A. 

The theory of vitamines may also be exaggerated in other ways 
'i'lie English Medical Research ConmiitteeJforXinstance states in a 
recent report that a deficiency in vitaniine may be responsible for ill- 
health, but such a statement is based on conjecture and probability and 
3Ught not to be accepted as a fact. The part played by vitamines is 
it present hypothetical and views respecting food requirements of 
luniaii beings and animals which are merely based on hypotheses ought 
lot to be accepted without due consideration. 

L. V. 


on - Influence of the Weight and Size of Seeds on Yield. — desprrz, f., in journal 

d' Agriculture pratique, Year 86, No. 7, pp. 141-143. Pads, Feb. 18, 1922. 

It has always been admitted that the largest and heaviest seeds gave 
;be best cultural results. 

VarrO, ColumEeea, Pliny and in more recent times Oijvier de 
5EKRES, P. JOiGNEAux, SCHRiBAux, etc. have recommended this mechan- 
cal selection for obtaining the most vigorous plants and the greatest 
held. Some agriculturists however have attributed but slight importance 
:o these characters of the seed. Thus, the Belgian agriculturist DE CaluwE 
published a pamphlet in 1908 in wliich he set out the results of experiments 
carried out at the Jardin d’Essais ” at Ghent with oats and barleys 
ffhich were tmfavourable to large seeds. Further, basing his conclusions 
>n tests made by Janneson, of the Glasterberry Station in Scotland, by 
Ih. Remy, of the Agricultural College of Bonn-Poppeledorf in Germany, 
md others he came to the conclusion that the results of practical and care- 
ally arranged exjjeriments tended to negative the superiority of large 
leavy .seeds. 

The writer refers to some experiments made by him since 1896 at 
:he Agricultural Experimental Station of Cappelle (Nord) with 5 varie- 
:ies of wheat sown on 5 plots of an area of 20 ha. each ; one half of each 
5 ]ot was sown with large seed and the other with small. The superiority 
)f the large seeds, so far as the yield of grain calculated by weight was 
:onceined, was evident and in some cases very marked. The difference 
-vas greatest in the case of a yellow bearded wheat for which the large 
eed gave a yield of 4800 kg. per ha. and the small seeds a yield of 3898 kg, 

1 difference of 902 kg. per ha. For the other varieties, the difference, 
bough less marked, was still considerable (1^. 125 — 275 — 282 — 367). 
Tbe specific gravity of the grain (weight of i lil. exjoressed in kg.), was 
be same for two varieties and for the other three, that of the large grain 
i'-as slightly greater tlian that of the small grain. There was no appreci- 
able difference in the weight of the straw. 

In 1922 fresh experiments were undertaken at the Cappelle Station 
oats and barley so as to have them under conditions identical with 
bose of de Caluwe. 

Iv. V. 
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1012 - Critical Period of Wheat as regards Rain. — Az^^, o. {Director of the DepartmeBi 

of Agricultural Ecology), in Nuovi Annali del MinUiero Per V A^ricoltMra, Year r, No 2 

pp. 299-307. Rome, Dec. 31, 1921. 

In the development of cereals critical periods are encountered during 
which the plant feels most acutely the unfavourable effects of its environ- 
ment, such as drought. 

In the case of wheat the greatest need of moisture is felt : i) diirin« 
germination and the initial growth of the young plants ; 2) during growth • 
3) during the period of earing. The critical period for the formation of 
ears was previously determined by the writer by means of the formula 
of correlation and by making use of statistical, meteorological and pheno- 
logical data ascertained for the Province of Girgenti. It follows that the 
period of about twenty days required to form ears is of caintal importance ' 
if, during this period the total amount of atmospheric precipitation is 
less than the minimum compatible with the normal development of the 
plan^ , the harvest will be poor, even if rain falls during the remainder of 
the growth period. Wheat can give good crops even with a total rainfall 
of less than 300 mm. ; but as the tiiinimum is approached the influence of 
the distribution of the rainfall prevails and becomes decisive during the 
critical period. 

In this connection the writer has investigated experimentally 4 
varieties of wheat: AptUia (Rieti X Spelta), Cervaro, Carlotta Strampdii 
(Rieti X Massy) and S.pelta. The experiment was carried out at the 
Botanical Garden of the University of Rome during the agricultural year 
1920-1921. The i>lants were growTi in pots ; copiously watered from sow- 
ing on December 29 up to April 12, and from the 7^^ day after forming ears 
up to maturity ; during the interval, on the other hand, the plants were 
given a variable number of waterings : 0 — 1 — 2 — 5. The best selected 
varieties, of high specific productivity, SpcUa and Carlotta, suffered most 
from the absence or slightness of the watering, the two other varieties 
were less exacting. 

The harmful effect of insufficiency of water during tlie critical period 
is shown by : — the total production of grain expressed in weight -- the 
average weight of the grains — the length of the stalks — the length of 
ears — the weight of straw — etc. There was also a delay in earing and 
reaching maturity, more noticeable for the selected varieties, especially 
Carlotta Strampelli. The length of the ears did not diminish correlatriely 
with the length of the stalk ; on the contrary, in the variety Apuha, m 
spite of want of moisture they maintained an almost invariable length. 
This capacity of decreasing the length of stalk while maintaining the length 
of ear unchanged, may be interpreted as a character of adaptation to 
drought. 

With the varieties Spella and Carlotta, not even as many as 5 watenngs 


[*• 1*1 
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(ide in the conditions of the experiment were sufficient ffir them to reach 
production of the two other varieties. 

production therefore depends on two factors : specific productivity 
,a resistance to the unfavourable conditions of environment. In the 
varieties studied, these ^two factors were more pronounced in the more 
,jdy varieties. The variety Cervaro especially seems to unite in the best 
■oportions the characters of specific productivity and resistance to drought ; 
is well suited to a dry climate. 

Adaptation to drought may arise : - i) by advancing or retarding 
Le formation of ears so as to alter the critical period ; 2) if the roots are 
;ep ; 3) if the structure of the plant is such as to enable it to economise 
oistiire. This last is true resistance to drought, and the real object of 
ese experiments. y 

13 - Plant Indicators of Soil Types, kellev, a p., in Soii sdcncr, voi. xin. 

No, 6, pp. 411-423. New Brunswick, X. Juiie 1^,22. 

From ancient times, it has been observed that the presence of cer- 
in plants shows the condition of the soil on wliich thev are growing ■ 
\TO, Pliny and Columella noted the correlation betw'eeii the soil and 
e flora. The idea was developed during the eighteenth century, and in 
.c nineteeth century two schools of thought arose, one, re])resented by 
AGEij, hCHiMPER and others attributed the chief importance to cJiern- 
al conditions, and the other believed in the physical theory founded by 
ffURMANN. Although many of the relations existing between soil and 
na have been discovered, comparatively little work has been done 
correlating plants with soil types. 

The author has undertaken a series of researches with the object 
determining whether a general h\drogen-ion concentration may be 
signed to each of the soil types of southeastern Penns}ivania’/ and 
liether a definite relation exists between these soils and the flora growing 
)on them. He tested many soil types for acidit}' by the colorimetric 
ethod which is the most practical. Borings w*ere made with an auger 
the dejnh of 10 ft. in some cases. It was found that the carbon dioxide 
the soil did not affect the reaction. 

ihc acidity of a soil type is a variable quantity, but an average pH 
due may be assigned to each type. The values obtained represent 
Pace soil conditions ; some borings were made with a soil auger, but 
>t enough data are accumulated to formulate conclusions as to the acidity. 

Soil acidity is governed in part by such factors as arrested leaf decay, 
'd physiographical features of slope, degree of slope and relative elevation, 
ane types of soil seem to have a higher degree of acidity in late summer. 

>1 acidity influences flora to such an extent that certain plants may be 
'Signed as indicators. The author gives a list of the characteristic 
Ws for 7 different types of soil. Thus Querens alha is typical of rich 
■utral soil ; Quercus stellata is characteristic of poor soil wdth a high 
3 gnesium content ; Quercus Pjnus is the dominant tree of acid soil, 
^oil acidity may perhaps induce variation in plant species. 

A. de B. 

[1«1S-1«I9] 
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X014 ~ The Control of Soil Moisture by Means dtAutp-^IirigatDrs. — de p 

(Department of Plant Physiology, College ot AgricuUute, hos Baftos, PhiHppiaesj' 
The Philippine A^ricnltutist, Vol. X, No. 10, pp. 467-477, hgs. 3, plates i, bibiio, 
graphy of 4 works. Dos Bafios, Daguna, May 1922. 

lyiviNGSTON and Korptsu consider that a soil is satisfactory for 
growth if it can supply water to the root system as rapidly as required 
otherwise growth is checked. With these points in mind, the author has 
investigated the relation of growth to different moisture contents when 
these are controlled by means of auto-irrigators or provision made foi 
maintenance at the same level by means of a regular supply of water. 

A modified Livingston auto-irrigator was employed. Three vertica 
cups (irrigators) connected by glass tubing provide the cultures in pot; 
with moisture. A constant supply of 'water is afforded by means of i 
mercury control-tube, the free end of which is placed in a water resenoii 
For each pot containing oven dry soil, 3 auto-irrigators were eraplovec 
with a single reservoir. Three parts of pulverised loam to i part of coars< 
sand were used. The height of the mercury in the tubes varied from 4( 
— 20 — 10 — 5 cm., and zero. The soil moisture determinations gan 
respectively : 9.39 — 10.4 — 12.29 — 14-43 — 25. it. In the coiitro 
pots, the moisture determinations were taken twice daily. 

Lactuca sativa was used. 

In both sets of experiments, there was an increase in dry weight ii 
conjunction with the increase in soil moisture. A constant supply gavi 
more satisfactory results than the periodic and variable supply. The diifei 
ence was more marked for the high percentage moisture content than foi 
the low content. For example, continued use of the auto-irrigator, anj 
without the mercury medium, gave 5.66 gm. of dry matter. Curtailed 
namely 25.11 % moisture, gave 3.22 gm. or a gain .of 75-8 %. A 40^! 
mercury medium gave 0.88 gm. and a 9.39 % moisture supply gave o.S; 
gm., or an increase of only 6 % dry weight. 

Comparative Graphs indicate the vegetative growth obtained, h 
this case also, the use of the auto-irrigator apparently has a beneficia 
effect when maintained regularly, and not discontinued, but this influeiia 
was more marked for the low moisture content than for the high, the gaii 
in leaf area being 155 % to 16 %. 

Atmometer experiments were also made, and the general results wen 
as expected. The comparative data will serve in future experiments 

L. V. 

1015 - Factors Influencing the Determination of Sulphate in Soil. — hirst, c.'t aai 

Greaves, J. E., in Soil Schnce, V^ol. XIII, No. 4, pp. 231-239. New Bruiiswich, N. ]■ 
■ April 1922. . ! 

The methods for the determination of sulphates may be divideil int 
two classes, namely, gravimetric and volumetric. The gravimetric nictho 
is not as simple and exact as was formerly supposed. In the presence ( 
salts and acids which influence the result in various ways, such as ^ 
the occlusion of salts present in the precipitate, or to a less extent b) 
solubility of the precipitate, a serious error may be introduced, sometime 
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jven as much as 5 %r volumetiie method, which consists in titrating 
;he excess of barium chloride used to form the precipitate with potassium 
;liromate, followed by a titration with iodine, also causes considerable 
errors. 

The authors have made a series of experiments in order to ascertain 
:he causes which give rise to the errors in the two methods of soil analysis. 
Experiments with solutions of chloride of sodium, potassium, aluimninm 
md iron showed that sodium chloride has a slightly depressing effect 
vhich is somewhat more marked with potassium chloride ; the chlorides* 
)f aluminium and iron introduced a positive error with the gravimetric 
nethod and a negative error with the volumetric. The effect of nitrates 
s much more noticeable, the alkaline nitrates causing a positive, and 
he aluminium and iron a negative error. In the analysis of sulphates 
n samples of soil, it is obvious that clarifying agents such as alum or lime 
lannot be used and that the centrifuge or a filtration method must be era- 
)loyed. In the experiments which were carried otit the soil was mixed 
vith water in the proportion of i : 5, but this ratio could be varied consid- 
irably. In the case of chlorides and nitrates ten minutes shaking of the 
ioil and water was sufficient, but at least forty minutes were necessary for 
dphates. 

The volumetric method with chromate always gave negative errors, 
mall in the case of normal solutions, but much greater if the solutions 
vere concentrated or diluted. This method is however to be preferred on 
iccount of its rapidity and simplicity ; when a fair degree of accuracy is 
lesixed a correction must be made for presence of iron, aluminium and 
litrates. g 

- Pr6S6nc6 of Cobalt and Nickel in arable Soil, — Bertrand, g, and Mokraguatz, 

ill Comptes rendus de V Academic de& Sciences, Vol. CLXXV, No. 2, pp. 112-114. Paris, 
July 1922. 

The existence of cobalt and nickel has up to the present appeared to 
>e very localised and deep lying. The writers have recently been able 
0 determine the presence of these elements in arable soil, in small quanti- 
les. A sample of garden earth, from the Pasteur Institute, gave under 
nalysis : — 0.0037 per 1000 of cobalt and 0.0174 per 1000 of nickel. 

A. de B. 

017 - Tests of Vesuvian Bacteriology. — rossi, g., and riccardo, s. (isUtuto di 
RatteriO'Ogia agraria della R. Scuola Supcriorc di Agricoltnra di Portici), in Nuovi 
AnmU delMinistero per I’ Agricoltura, Year 1, No, 2, pp. 241-25^=5. Rome, Dec. 31, 1921. 
Ihe writers offer a contribution to the study of the micro -biological 
iioce.sses which take placf in the formation of soils, by determining in 
the successive development of the active microbial flora, TheVesu- 
zone is admirably suited for this form of research, as it contains large 
lacts of soils bacteriologically sterile wliich gradually become covered with 
^Wation either spontaneously or under the influence of cultivation, 
tlus region sterility is periodically caused : 
by the flow of lava ; 
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2) by the eruption of ashes which almost always accompanies the 
falling in of the cone ; the case of 1906 was strikmg as it produced layers 
with a depth of as much as 25 cm. ; 

3) by the action of sulphuric and hydrochloric acids contained b 
the air in the form of vapours and smoke or carried down by rain. In 
cultivated soils the ashes may be buried in the ground and they then have a 
beneficial effect ; otherwise they cause sterility. 

The ^Tuccession of macroscopic and microscopic vegetable species in the 
sterile Vesuvian zone was previously studied by Comes, but a bacteriolo- 
gical examination wa.s not made. 

The writers have studied the various bacteriological processes wbicl 
took place iu the soil. In this preliminary test they indicate the resnb 
obtained as regards nitrogen fixers, cultivated in the ordinary way v\’it]; 
samples of soil in a soil infusion containing i % % of mannite. In alj 
soils of the circnm-Vesiivian plateau zone they found the Bacillm arnyh- 
hactcr {Clostridium pasteuriannm) present in the four forms described bv 
Rossi in 1908 ; they also found Azotobacter . They were of variciis sizes 
and shapes, granular, hollow, etc. At altitudes of 310 and 878 m. nitrogen 
fixing agents were completely lacking, both those of the Clostridium anc 
those of the Azolobacier type. An exception must however be made oftb 
" Colie Umberto ” which arose in 1893-1899 and in igo6 was coverec 
with ashes which were subsequently carried away by wind and rain. Th 
young student U. S. SaCvp: found upon it a few forms of Clostridium 

The absence these bacterian species from some soils throws somt 
light on the difficulty wdiich may be met with in reafforesting Vemviii', 
F<ven if a possible relationship between the rooting of some leguminous 
plants, such as the robinia and the broom, and the root bacteria is excluded 
it is not impossible that one of the reasons for the frequent waul 
of success in the rooting of woody plants may be foutjd in the absence oj 
certain bacterian species, assuming that other known factors are admitted 
The interest of the problem is evident in any case, the Ve,mvian zone pre 
sen ting conditions peculiarly favourable to its solution. T. ^ • 

1018 - The Influence of Moisture and soluble Salts on the bacterial Activities 0 

the Soil. — Gre.wcs, J. K.,aml C.^rier, K. O., in Sinl Sc-'tna\ Xo. 4> Pl> 

New Uruiiswicl'C, X. J., April 

The authors had formerly studied the influence of moisture on tb 
bacterial acti\’ities of the soil and the object of their new work was to con- 
sider the effect of various soluble salts upon the w'ater requirements nl m 
ammonifying and nitrifying organisms. The soil used in their experiment 
was of a sedimentarv’ type with a high lime content and a water-holunj 
capacity of 45 %, and possessed a very interesting bacterial flora, i^ampe. 
of 100 gm. were each mixed with 2 gm. of dried blood and different quan 
, tities of various salts and w^ere put into sterilised pots which w'ere covere 
and weighed ; water was ad<led in amounts increasing from to to 45 
The samples for ammonification were incubated for a few days at a 
ature of 28*^- 30*^ C, and then analysed ; those for nitrification were iimu a 
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for 21 days ; every seven days the water content was made up to the initial 
percentages. The maximum for ammonification was reached: a) with 
JO moisture in the case of untreated soil {14 mg. ammonia in 100 gm.) 
and of those to which the following salts had been added ; sodium car- 
bonate, potassium carbonate, potassium nitrate, calcium carbonate, cal- 
cium sulphate, calcium nitrate, magnesium chloride, magnesium carbonate ; 

with 35 % moisture in the case of soils to which had been added ; sodium 
sulphate, sodium nitrate, potassium chloride, potassium sulphate. 

'i'he samples to which the sulphate or nitrate of maglle^ium had been 
added reached their maximum with 25 % moisture. 

The relative toxicity of sodium chloride, sodium carbonate, pota^^^sium 
[doTide, potassium carbonate and calcium carbonate diminished on. in- 
reasing the moisture ; for example, the addition of chloride or carbonate 
f potassium to a sample containing 10 % moisture reduced ammonification 
.y 50 %, whereas with 45 % moisture the first salt lowered the result slight- 
rand the carbonate had the opposite effect. In these instances the tox- 
:ity was due entirely to osmotic pressure. In the case of other salts tested 
nthe experiments, e.specially\vith those of calcium and niagnesimn, toxicity 
Qcreased with the moisture content, wliich suggests the conclusion that the 
esult was not due to physical changes in the soil, but to the phy'-iological 
Sect on the protoplasm of soil organisms. 

The untreated soils and those to which had been added caTboirate, sul- 
)liate or nitrate of sodium, chloride, carbonate, sulphate or nitrate of po- 
assium, and chloride or carbonate of niagiiesinni, reached the maximum for 
litrie nitrogen production w^hen the soil contained 20 % moisture, whereas 
:lie soils containing potassium carbonate, calcium sulphate, calcium nitrate, 
.^Ichim carbonate, magnesium nitrate and magnesium sulphate reached the 
tnaxinmm with 25 % moisture. When the wnter-content reached 35 % 
litrification ceased in all the pots except in that treated with sodium chlor- 
ide, where it continued to some extent before the maximum w’a'-' reached, 
with jO % moisture. The addition of water to soils containing small amounts 
of potassium chloride, potas.riiim sulphate, magnesium nitrate or magnesium 
chloride changes the toxic medium to one which is favourable for nitrifying 
bacteria ; for example, chloride of potassium is toxic in soil containing 10 ^ 
of water but with 20 % there was double the production of nitrates. Nitrate 
of sodium was the only salt tested, whicji, even in the presence of a high, 
percentage of water, reduced the production of nitrates, notwithstanding 
that the passage from a toxic to a stimulating medium by increased water 
content was very pronounced in the case of sulphates, especially those of 
potassium, magnesium and calcium. A. d. B. 

- Influence of Hydrogen-Ion on Growth of Azotobacter. - o.unky. v . i... aii<i 

t^.vrcinxoR, 11. W. (Department of Itacteriology, Kansas .\yrieiilturul I\\.peiiment Sta- 
tion), Jii Science, Vol. 56, No. 145;, pp, I'tica, July i.|, 

After isolation of several strains of Azotobacter from different soils 
md grown in dextrose media, the maximum hydrogen-ion concentra- 
tion permitting growth was found to be pH 5.g-6.(> in every case. This 
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is appreciably lower than that reported (pH 6. 6-6. 8) for two strains b? 
Fred, but agrees closely with previoas work by Gainey. As the hi 
drogen-ion concentration of the medium decreased, growrth increased 
until pH 6. 1-6.4 reached. 

No fixation of nitrogen took place in a concentration greater tbac 
pH 5.9, but at pH 6. 3-6. 5 fixation was as great as in lower concentra 
tions. The growth of the organisms did not affect to any appreciabh 
extent the concentration of the medium. b. V. 

ro2o - Tlje Carbon and Nitrogen Relations of the Nitrite Ferment. — Bonazzi.a 

(Laboratory of Soil Biology of the Ohio Agricultural Experiment Station, W'wjtei 
Ohio) in Journal of Bacteriolof^y, Vol. 6, No. 5, pp. 479'+99, bibliography of 15 work 
Baltimore, Sept. 1921. 

VViNOCrRADSKY has demonstrated that nitrite fermentation organism: 
are capable of growing in a medium completely void of organic matte 
iu presence of air, which oxidises the ammonium compounds ; nitrite fer 
mentation is followed by an increase in carbon content, which indicate 
that a source of carbon is found and utilised by the organism. GoDhKw 
SKY as well as Winogradsky and Omeliansky, found that cultures 0 
nitrite- and nitrate-forming organisms lacking free or combined carbo! 
dioxide could not develop. Beijerinck suggests that the carbon is fixw 
by the basic carbonate in the culture liquid, and not utilised and assiniilat 
ed by the organisms ; but if this were true it is difficult to explain wb 
the ratio of nitrogen nitrified to carbon assimilated should be of constan 
value. It appears that an intimate connection exists between these tw( 
factors ; hence the view advanced by I.oEW that this is due to a singli 
biochemical process. 

After making several experiments, the author has identified the soiiro 
of carbon fixed by nitrite organisms. It has been demonstrated that orj^^an 
isms from American soils which differ in form and life-cycle from organism: 
from Europe and Asia, are similar physiologically. Using the Omklian.sk^ 
solution, it w'as found that when fermentation occurs and changes th 
sulphate of ammonia to nitrites, the organisms have recourse to the energ) 
derived from this exothermic reaction to regulate chemosynthesis of carbon 
in other words to remove the free carbon dioxide and encourage carboi 
assimilation as a result of fermentation. A limited quantity of nitrogei 
is also used as an organic source ; the nitrites are derived from the wast 
products. 

The effect of magnesiuhi carbonate or nitrous acid on ammonium car- 
bonate is responsible for the liberation of free carbon dioxide. 

By a special process, free carbon dioxide was removed from the culture! 
and a potassium or sodium carbonate absorbent employed to lessen tj 
tension of the atmosphere and disperse that in the solution. In sue 
cases, development is hindered. If this depletion of carbon dioxide m 
cultures reaches certain limits, the nitrite organisms are incapable of action 
which proves the absolute necessity for free carbon dioxide. This is « 
tainable from the carbonate but the organisms are unable to assimia 
from the carbonate direct. 
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Kitrite bacteria are therefore essentially^ autotrophic, dependent on 
e presence of free carbon dioxide which leads to the formation of nitr- 
IS acid and its salts. The functions of autotrophic carbon assimilation 
id nitrogen nutrition are intimately connected, and mutually interde- 
jndent. I,. V. 

21 'Effect of Tree Products on the bacterial Activities in Soil: Ammoniffeation 

and Nitrification. — Gibbs, W.M. and Werkman, C. it., in Soil Science, Vol. XIII, 
No. 4} PP- 303*^22. New Bruaswick, N. J., April 1922. 

Tlie greater part of the soil of northern Idaho consists of a silt loam, 
his area is covered with vast forests wliich are gradually being cleared by 
aiioring the timber en masse and burning the debris and each year there 
i an increase in the acreage of land available for agriculture. The first 
rop on this land is fairly good, but each successive crop is diminished for 
liree or four years but after six or seven years better crops are obtained, 
his result is attributed to harmful substances left in the soil by the timber 
rhich disappear in six or seven years. The fairly good yield obtained from 
he first harvest can be explained by the small amounts of available plant 
jod left in the soil, wliich are removed by the first crop. 

The object of the author's investigations was to ascertain the effects 
if these harmful substances on soil bacteria. 

Fernow states that in a century the products formed from the leaves 
f a forest constitute 15 % of the soil ; in order to be well within the limit 
oimd in nature the authors used forest material in amounts varying from 
: to 3 %. 

The samples were composed of saw-dust, bark and needles from differ- 
ent forest trees ; three types of soil were chosen for the experiment, forest, 
prden and field. Samples of soil weighing 100 gm. each were put into bot- 
ll^sof 500 cc. capacity, and i gm. of dried blood was added to each and the 
rtioisture content brought up to 25 %, and an additional 2 gm. of water 
' each gm. of wood or other tree product. The samples were incubated 
a temperature of 28® C for a week, after which they were analysed for 
imonia content. The samples for nitrification were prepared in the same 
inner except that the moisture content was made up to 20 %, and the 
rabation lasted four weeks ; the moisture lost by evaporation was re- 
lied each week. 

The samples for denitrification were prepared in the same way as were 
ose for ammonification, with the exception that sodium nitrate solution 
IS added instead of blood. 

All the substances which were tested reduced ammonification. In the 
rest soil, cedar (Thuya plicata) was the most harmful and reduced ammonia 
‘cumulation 78.9%, the sugar maple coming next as regards toxicity, 
white pine {Pinus monticola), the least toxic of the group, reduced it 
hl'i %. The results were very similar in the case of field soil. Cedar, 
iiple and larch were the most toxic. Among the products other than 
iwdust 7 huya plicata needles exerted the greatest inhibitory action, fol- 
ded by those of Pinus ponder osa, Pinus monticola and Abies grand is ; 
rch needles had little effect. 
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All the substances tested proved to be inhibitory to nitrate formation 
from blood and ammonium sulphate. This effect is reduced but is 
entirely removed by applications of i % of carbonate of lime. 

Ash and maple sawdust in 3 % applications almost stopped nitrification 
Cedar, maple, larch and Douglas fir sawdust caused the greatest reduction 
Apart from sawdusts, applications of 3 % of. white fir, yellow pine and 
cedar needles practically prevented nitrate formation. Notwithstanding the 
effect of the needles, white fir sawdust was but slightly detrimental. The 
forest residue which covered the soil also reduced both ammonification and 
nitrate formation. On the other hand, ferns, wliich abound on forest land 
had little effect. 

The denitrification experiments indicate tliat the reduction of nitrate!; 
is not due to the denitrifjdng group but to inhibition of the nitrifying or* 
ganisms. With the exception perhaps of maple and ash none of the sub- 
stances tested would serve as a source of energy for denitrifying 
organisms. 

A. de 11 

1022 ~ Soil Fatigue. — d’Hubekt, a., hi Jourmd d' A(:riculiiirc pratique, Year 86 , Xo. ; 
pp. 136-138, Parl>, I'ebi, i8, 1922 

The writer defines the fertility of a soil as its capacity to produce veget- 
able matter, independently of its chemical composition. Decrease oi 
fertility^ has: been attributed to several ca,uses : — 

1) Tile most simple h)-pothesis is the soil s exhaustion in nutritive 
matter. Recent research has shown that thi.s is not adequate, for the 
composition of soil solutions is, if not constant, at least almost invariable, 

2) Another explanation of soil fatigue is furnished by’ Russkm. and 
his collaborators who bring in aniagonism betu'een the germs in the soil:. 
in which the hijurious germs get the better of tlic useful germs. The former 
class is represented mainly’ by’ protozoa, which by’ phagocytosis would 
destroy" the latter, represented chiefly" by* Azotohadev. The exliausti''n 
of the fertility’ of the soil would he due to the rapid increase of tl^e proto- 
zoa. This is perfectly’ correct when it is a matter of crops in vitro, but, in. 
nature, protozoa and Azoiobaders play" a secondary part relatively to othci'l 
living agents. Moreover this hypiothesis does not explain why' a parti-' 
cuiar crop e. g. lucerne, cannot be grown again on the same ground except 
after a certain period of repose. 

3) The injitrioKs effed exercised h\ the organic residues left by the 
plant in the soil is another suggested explanation. These residues maybe 
either dead roots, or pellicdes coming from tlie de'-quamation of the Ine 
roots. -In this order of idea^\ Prianichnikow and PKRiTO\;RixK have 
proved experimentally’ that the introduction of fragment.s of roots into a 
pot of screened soil reduces the yield. The writer has repeated this expe- 
riment under conditions permitting a more rigorous comparison. As 

is too complex a medium for it to be possible to study" in it each of the 
factors which regulate vegetation, he preferred to make use of a 
nutritive liquid, in which he grew maize, following the method suggestef 
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by MazI Three series of expriments were made one series grown 
in a liquid which had not yet home any crop, one series in a liquid which 
had already borne_a crop of maize, one series in a fresh liquid, but into 
which fragments of roots had been introduced. 

The average lengths of stalk and roots showed marked increases from 
,he to the 2”'^ and from fhe 2"^ to the series ittiey were respectively 
6o and 40 mm 1.35 and 180 mm., 125 and 200 mm. It is therefore pos- 
sible to condude that, at least in the case of young plants, the presence of 
the dead roots of a plant is very favourable to and does not hinder growth. 

4) reniams a fourth hypothesis, closely connected with the 

last, namely that the plant elaborates ivaste products injurious to itself 
which check the development of plants of the same species, behaving Hke 
to.mis. Although this hypothesis is still slightly inconsistent, it alone 
can explain several facts. 


It IS supported by Whitney, who quotes the following commonly 
observed fact : beneath the trees on a lawn there is no vegetation and the 
grass disapear^. This lack of vegetation is not due to shade for it would 
then be observed only under the north part of the tree, where the shade 
is more persistent ; but this is not the case, the lack of vegetation being 
uniform under the crown of the tree. This lack of vegetation is also not 
due to exhaustion of the soil by the roots of the tree, either in nutritive 
matter or in moisture, for, whatever amount of manure and water i'= given 
the soil does not recover its fertility. This: is therefore in all probability 
due to the excretion, by the leax es, of injurious substances which the rain 
carries down to the ground below. It must also be remembered that acid 
soils are infertile ; now acidity in it.elf, is not injurious ; in fact cultures in 
liquid media require an acid reaction ; nor can it be stated that acidity is 

mjunous as checking the process of nitrification ; in fact the plant assimilates 
aiiiruoniaca] nitrogen as well as nitric nitrogen ; it follows that acidity 
merely an indication of the presence of injurious substances. 

Applications. - This hypothesis has led to a practical application 
for ascertaining the nutritive value of a soil. The method recommended 
D> Whitney consists of rapid comparative experiments of growth, made 
so to shield the soil against the action of oxygen which would destroy 
0 vegetable toxins, which are highly liable to oxidisation, With this 
object, the sod tests are made in metal pots steeped in melted paraffin ; 
fie experiment lasts only 2 or 3 weeks ; the weights ot the crops are then 
'en >y adding manures to the soil it can be ascertained which is the moie 
^fiitable. The soil Bureau of the United States has used this method for 
3 cars ; it is not absolute, but, in practice, its results agree 
rtli those given by cultures in the field and chemical analyses do not al- 
Pr f^'atisfactory results. It is desirable that further research 

andVii ^ regarding the nature of the supposed toxic substances 

of / 1 destroying them. Up to the present time the use 

disulphide, toluen, calcium sulphide and heat have been tried 
pincally ; but a strict scientific study is required. 


U. V. 

[!•**] 
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1023 - Irrigation in Timlsift. — Cbbro'S audQ^TJZKr:, in Bulletin agrkole dcV Algeria 
nis:e Afflffjc, Year XXVIII, No. 6, pp. 159-175. Algiers, June 1922. 

In Tunisia, the work of the Government of the Protectorate for ur- 
ban and rural water-suj^ly and for agriculture and industry is rnost praise- 
worthy. At present there are only 135 places, with a total of 5 000 inha- 
bitants, for which it has not been possible to provide a water supply. 

The greater part of the expenditure of about 40 million francs which 
the Government has devoted to this work has been absorbed by the in- 
stallations for carrying water to Sousse, to Sfax and to Tunis. These 
necessary canals are 120 km., 166 km, and 207 km. in length respectivelv. 

The various irrigation undertakings of importance, found, chiefly 
in the centre and south of this region have been grouped as follows for 
the purpose of Government assistance 


1) Syndicates using natural spring water 7 

2) » » flood water 2 

3) >» )* artesian well water 

4) » i> drainage water i 

Total ... 18 


Other similar associations are being formed. 

After this preamble, the writer gives his personal opinions on the 
principal questions of drainage and irrigation, and suggests that in Tu- 
nisia where the greatest difficulties in the utilisation of local resources 
are to be found, the programme to be carried out should be : — 

1) Utilisation of permanent water courses ; 

2) » ^> alluvial » » 

3) Search for natural springs ; 

4) Establishment of artificial sources ; 

5) Development of underground springs and reserves ; 

6) Drainage of marshy land and drying marshes ; 

7) Storing water from the mountains in reservoirs; 

8) Scientific utilisation of natural reservoirs- 

Permanent water courses are very scarce in Tunisia. There are how 
ever, to the south of the region numerous permanent springs which 
may sometimes attain a flow of 1200 litres per second. 

At present aU this wealth of water is more or less used by the local 
population for the irrigation of the neighbouring land and for motive 
power. On this subject, the writer gives some personal advice for the 
resolution of new and important problems of drainage. 

Utilisation of running watkr. — As in Tunisia the hygronietr- 
ical state of the air undergoes considerable variations, sometimes a sudflen 
change in temperature may precipitate an excessive amount of water which 
often causes in most of the streams actual flooding and consequently 
inundations of the neighbouring land which in this way are irrigated and 
fertilised by the mud and detritus carried by the floods. 

Up to the present the natives make, at various chosen points on the 
streams, rudimentary irrigation works which regulate these inundations 
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lio the best advantage. But these plants, owing to their poor construc- 
tion and the power of the water flow, are easily carried away and destroyed. 
Consequently the writer emphasizes the necessity for constructing stable 
and complete plants which, while entailing heavy capital expenditure, 
would quickly pay their way through the increase in the local agricultural 

production. 

Search for natxxrae springs. — For this the writer advises the careful 
study of the geological structure of the land according to the method 
of Abbe Paramkeee who, after a long practice of 25 years in 40 Depart- 
neuts of France, has seen his theories crowned with good results. 

Establishment of artificial sources. — In many cases the esta- 
)lishineut of artificial sources consists in sinking wells in the customary way, 

)r else, when the sub-soil allows of it, and when the impervious layer 
s not deep, to bore a tube well 

The tube well can be sunk by Norton’s method which consists in 
a steel tube driven through the impervious layer to reach the water- 
bearing zone, this tube being provided at one end with holes which act 
as a filter and at the other with a small hand pump for raising the water. 

Other methods can also be used, for example those hi use in Lom- 
bardy and the Northern parts of Italy for irrigating the plain of the Po. 
They consist of wooden cylinders driven into the ground to a depth 
of two or three metres through the impervious layer. 

But such tube wells cannot be sunk unless the impervious layer is 
not thick and it is easy to reach the water-bearing stratum. 

In conclusion the wells, whether sunk in the ordinary way or by 
the tube well method are always very* useful for purposes of cultivation 
and irrigation and for all other human needs. Conse<iuently the Inspec- 
tors of the Engineering Department should have experience of the means 
of discovering water-bearing zones so as to be able to give advice and 
information as to how to make use of these natural sources on request 
md in return for a suitable fee. 

Artificial sources. — Among these, in addition to the preceding, 
the most interesting are artesian wells. The Civil Engineering Department 
has constructed several in Tunisia which hav^e given really remarkable 
results. Sometimes again the sub-terranean water is so arranged that 
after a careful study of the geological formation by means of levelling, 
excavation, etc. it may be made to rise to the surface lev- el This was 
done in 1918 by the Department at the Triba centre of colonisation, by 
excavating through strata of rocky and marble ground an approxirna- 
tely horizontal tunnel 150 m. long which gave access to a spring of which 
the minimum daily output is 500 cubic metres. 

I^Eveloping underground springs -\nd reserves. This de- 
velopment can be obtained by slowing down the flow of running water 
3 nd thus encouraging infiltration through the soil. 

This is not advisable unless the impermeable stratum is fairly shal- 
since otherwise difiiculties which mav' be insuperable will be encoun- 
tered. The means which can be used to obtain the development of sub- 

[ins] 
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terranean water ar^ many including : — earth dams» infiltration wells, etc 

But these experiments should not be made without a previous sur- 
vey of the ground by opening up the soil and subsoil, levellings, sound- 
ings, etc. The writer noted, in the district of Bej a, the unforeseen for- 
mation of a very large spring which arose in a badly watered property 
after the clearing of a plot of ground hitherto neglected because of its 
want of fertility. Unintentionally the proprietor had helped to eiiricli 
the»underground reserves of water with irrigation water by increasing 
with the clearing the coefficient of infiltration in the land. 

iMPROVKMIiNT OF MARSHY LAND AND DRAINAGE OF MARSHKS. - 
Although Tunisia is poor in water, the special conformation of the land 
in the Northern dictrict is favourable to the accumulation of stagnant 
water and consequently of marshes, swanps, etc. The writer therefore 
emphasised the immediate steps to be taken for the benefit of the country 
by indicating the more important places where works of improvement 
should be carried out. 

Reservoirs with dams. — The first work of this kind was construct- 
ed in Algeria between 1845 and 1849 at the mouth of the river Fig, in 
the plains. In the Oran district, where there is an annual rainfail of 
from 400 to 500 mm., there are 5 ; the Algiers district has 2 ; in the De- 
partment of Constantine, where several attempts have been made, there 
are none. 

The writer says that after many years these works have sliowii their 
rather serious and peculiar draw'backs. Each year it is observed that 
the capacity of the reservoirs decreases in a marked degree. For exam 
pie, the resery^oir Djidionia, the initial capacity of which was about 
2200000 cubic ni. could not hold more than 200 000 cubic m. in toii. 
Having ascertained this fact, the I'rench engineers tried to lessen tho 
mischief by getting rid of the accumulated detritus, and they did so by 
using the running water itself, that is to say by sacrificing a volume of 
water 8 to 10 times that of the mud removed. 

Hence the chief difficulty' winch checks schemes of construction bar- 
rage and reservoir is the sense cf uncertainty that the basin will not fill 
up so as to eliminate what are called the " a leas geologiques 

To solve this problem several commissions composed of experts have 
been formed. It has however not yet been possible to check the decrease 
in the capacity of these reservoirs under the eSect of the accimiulation 
of deposits brought down by the running water, which proves a senoii? 
disadvantage in Tunisia, 

Conditions necessary for the satisfactory use of RivsniaoiR? 
WITH dams in Tunisia. — According to the writer the best condition:? 
will be realised if the actual volume of water from the rainfall does not 
exceed double the capacity of the reservoir, so' that the half of the ''oter 
which comes from the autumn rainfall can cleanse the reservoir, tlie other 
half, coming from the spring rainfall, only being used. For this reason- 
l) A good nunilir of probabilities which are derived a 
from topographical examination must be disregarded ; 

[IMI] 
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2) A careful study must be made of the behaviour of the rains and 
he regulation of the streams of the district, which iiiust be supplemented 
jy geological examination, by soundings and other tests so as to ascertain 
he local stratification. It is only after these preliminaries that a detailed 
-tudy of the scheme can. properly be made. 

Utilisation of water from barrac;e reservoirs — The greater 
3art of this water is used both for agriculture and for town purposes. 

In Tunisia the idea of replacing coal by electricity has always been 
nopular. However as the most important consumers of electricity would 
X the railway and the mining companies, such substitution would be 
nexpedient, since the electrification of transport is not important in 
the country on account of the small number of trains. 

Naturat. reservoirs. — Up to the present these reservoirs have 
not been used bj^ private industry, but they might offer certain advan- 
tages for the irrigation of cultivated land. Thus with that object the 
5ebka, El-Kourgiz and Caroa-El-Haniada could furnish several millions 
of cubic metres of water. 

To sum up, little remains to be done in Tunisia as regards urban and 
rural water supply, but irrigation and similar schemes can make further 
of local resources by utilising all the local supply, by improving and sup- 
plementing the plants which already exist with the co-operation of the 
local Government, which should encourage and help all good private 
initiative. 0 . D. • 

1024 - Production of Phosphoric Acid by the Method of Electric Condensation and 
Precipitation. — Sw.vxx, T,, in Indystriul lifid En'^ifU’crin; C he mult y, Vol. 24, No. 7, 
pp. 630-631. U'ashingtoii, July ip2,. 

Up to the present phosphoric acid has generally been prepared by the 
treatment of mineral phosphates or bones with sulphuric acid. The new 
method by electric precipitation, is actually in use at Anniston (Alabama, 
r. S-), where three electric ovens are employed, which require a power 
of 10 <K)0 H. P. and 44 000 volts. 

This method consists in fusing in the electric oven (i) a mixture of 
cnide phosphate, coke, sand and iron shavings. The phosphorus which 
by this means is set free combines partly with the iron and forms iron 
phosphide containing .25 of phosphorus and part volatilises with other 
ga.ses in the oven and is oxydi.sed in the air ; the phosphoric acid of 90-95 % 
concentration is collected in specially designed condensers, after which it 
is refined by special methods. .The particular .advantage of this process 
consists in the production of a highly concentrated acid which is almost 
hee from iron, as all the iron contained in the phosphorite separates out 
ill the form of phosphide. The acid is sent out in barrels or in transport- 
tanks lined on the inside with a special acid-resistant, wax compound, 
bor pharmaceutical purposes it is necessary to recrystallise the acid, as by 
this means a purity of 9a % can be obtained for medicinal use or for making 
oxygenated water. 

0 } Sco R, May r<>io, No. 571. } 
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This process has already been applied to the manufacture of fertiliser 
for which purpose a great expahsion can he foreseen. 

Fertilisers have already been produced containing ammonia, phos- 
phoric add and potash, with a fertilising power five times that of the or- 
dinary product. 

There should be some means of safeguarding the use of such a concen- 
trated fertiliser, but the concentration will effect a great saving on freight 
and it will also be possible to reduce the cost of the fertiliser. In order to 
fix ammonia, it will be an advantage to replace sulphuric acid by phos- 
phoric add and in this way to produce a fertiliser which will contain two 
of the three essential fertilising elements. 

A, de B, 

1025 “ Enriching Extract of Phosphoric Acid by means of successive Decomposi- 

tiOnS of Phosphorites. — Bol'ko, K. and Sokolowa, O., in Zeitschrift fii.r Anurandtc 

Ckemie, Year 34, No. 88, pp. 548-550. Eeipzig, Nov. 4, 1921. 

There are two great difficulties in working Russian phosphorites (i), 
namely their small content of phosphoric add and the great distance be- 
tween their beds in the N. E. and the regions of Central Russia where they 
are required. Also the ordinary processes with sulphuric acid or bi-siil- 
phate of soda do not dissolve more than 70 % of the acid contained. 

The new process of Prof. Prl^nichnikov of Moscow, which not only 
makes it possible to dissolve all the phosphoric acid, but also gives a 
richer solution of the mineral, is therefore very important. In this method 
use is made as solvent not only of sulphuric acid, but also of the phosphoric 
add previously extracted. To begin with sulphuric acid slightly in excess 
is allowed to act on the phosphorite, to which water is added in the propor- 
tion of 2 to 3 or of 2 to 4. It is mixed vigorously for half an hour and 
taken to the filter press. The precipitate is washed with water until it 
is quite free of phosphoric acid and the water used for washing is not con- 
centrated but is used to dilute the sulphuric acid in the subsequent opera- 
tious. 

The following method is however perhaps preferable : — from the pre- 
cipitate of the first operation two liquids from washings are obtained wliicli 
are kept separate and used for washing the precipitate of a second opera- 
tion. The precipitate is washed for a third time with pure water and three 
liquids from washings are thus obtained which are used to wash the precip 
itate in a third operation. This is again washed with pure water, and 
so on , so that each time an extra liquid from washing is obtained. The 
operatiDU is repeated five times and at the end the first liquid from washing, 
which at the beginning contained 8 to 9 % of phosphoric acid, contains 28 % 
of phosphoric acid, without diminishing the quotient of purity. In fact the 
quantity of phosphoric acid dissolved does not depend on ,the quantity of 
acid used but only on its concentration . A. de B. 


(1) See R. Aug, 1913, No. 918. [Ed.) 
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1026 - Experiments on tbe fertilising Value of « Supra” disintegregated Phosjdiate, 
in Belgium (i). Gxaftiau, J., with the collaboration of Giele, J, and Hardy, P., 
in Bulletin de la SociHe Chimique de Bekiquc, Vol. 31 , pp- 22-23. Brussel.<?, 1022. 

Disintegregated phosphates are already produced in large quantities : 
they are obtained by calcining, in a rotary kiln, a mixture of calcareous 
phosphate with substances acting as a flux. The writer has tested ‘^Su- 
pra in pots of varnished wood fibre. Oats were the principal crop, 
forage cabbages the after crop. The pots were manured identically with 
1.5 gni. of nitrogen ii| the form of nitrate of soda and 28 gm. of potash in the 
form of sulphate. The pots with phosphoric acid had 0.75 gm. of manure. 

The writer describes in detail the course of the experiment from wluch 
he draws the following conclusions : 

The test shows the high fertilising value of " Supra The increased 
fields are much the same as with slag. This manure may be recommended 
when it is desired to use basic manures. It cannot be mixed either with 
manures having the power of setting free aminoniacal nitrogen or with su- 
perphosphates, exactly like slag. It is important to note that the manure 
should be kept dry and when spreading the workers should protect their 
respiratory organs. p. 

1027 - Assimilability of various Phosphate Manures. — Von Wrangell, m., in Land- 
wiriachafiliche Jahtbticher, Vol, I, VII, No. i, pp. 1-77, Berlin, March 1922. 

For a long time the effects of various phosphates on crops in different 
conditions of environment has been studied at the Experimental Station 
of Hohenheim (Germany) . At first experiments were made with various 
crude phosphates in the form of oolite, Norwegian crystalline fluorapatite, 
and of phosphates containing carbonic acid, such as carbonatapatite, 
stalTelite and Eahn's phosphorite. The conditions and the process of ab- 
sorption in two special plants, mustard and maize, were studied by examin- 
ing the various chemical reactions of the liquids in the soil. Phosphates 
of lime soluble with difficult}" (crude phosphates or pure tricalcic phosphate) 
were used and quite different effects were obtained in the two plants, es- 
pecially regarding the ratio of absorption between the molecule of lime and 
that of phosphoric acid. This molecular ratio is called the “ lime-phosphor- 
ic acid factor It at once seemed probable that from this ratio it would 
be possible to deduce the capacity of plants for using insoluble phosphates, 
and to find some explanation regarding the manner in which assimilation 
of phosphoric acid is caused. 

The numerous experiments made show this theoretical supposition 
to be correct, and this factor may possess great importance. By examin- 
ing the value of this factor in various plants it is found that the phosphates 
of Ume are not well absorbed by cereals, especially by wheat, rye and bar- 
{^- 3 ) ; slightly better by oats (1.6) and by maize (3). The potato 
comes next, then leguminous plants such as beans, peas ; clover absorbs 
wdl (12), turnips, sugar beet, mangolds and hemp absorb very well (23), 
tobacco and mustard also well {15). In. the recent work of Pfeiffer and 


tri See R. May 1919, No. 572. {Kd.) 
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RiprEi, " Behaviour of various plants under the action of phosphates soluble 
with difficulty ” {Journal jilr Landwirtschajt, LXIX, p. 165), in which the 
“ lime-phosphoric acid ” factor is calculated, the important discoven- 
is given prominence that with a progressively intensive manuring with 
phosphoric acid the “ time phosphoric acid” factor decreases- regularly, 
The reaction of the soil has very great importance for the rate and 
degree of absorption of phosphoric acid; the acid reaction facilitates and 
increases its absorption. The absorption of phosphoric acid by a plant 
which growls in an acid soil is very great : on the other hand the alkaline 
reaction increases the absorption of lime, vSpecial experiments made with 
oats and maize by applying to excess alkaline manuring (with silicate of 
potassium, nitrate of potassium, nitrate of ammonia and gypsum) and acid 
manuring (with sulphate of ammonia and sulphate of potassium) have 
plainly proved that the ' ‘ lime-phosphoric acid” factor undergoes great 
variations. To ascertain to what extent plants withstand an acid or al- 
kaline manuring, special experiments w^ere made in cement boxes, made 
waterproof with a layer of paraffin, in wliich the reaction of the soil could 
be quantitatively controlled. In the case of maize the results were such 
that poisoning by alkaline reaction might be inferred whereas mustard 
consumed the insoluble phosphates even in the case of alkaline nitrogenous 
manuring. These experiments also prove a remarkable sensitiveness of 
mustard to chlorine. In fact the chloride of ammonia produces toxic 
effects on that plant. Further experiments are in' progress in order to 
ascertain the function of chlorine. During growth a bright green colora- 
tion of the soil was also noticed, which may perhaps be explained by 
the presence of micro-organisms previously studied by Reichnow, W oi.i.kx- 
WEBER, Knop and LOW. Growth was afterwards affected by some infection, 
as happened in the case of some experiments of comparative manuring with 
oolite and with carbonate of lime. Experiments were then made to de 
termine what amount of lime is required to prevent the ab.sorptioii of 
phosphoric acid. Some plants showed evidence of attempts to eliminate 
from their circulation the excess of lime which prevented that absorption : 
for example endogenetical production of oxalic acid, as the writer suggest- 
ed in a previous work and as the researches of Stalk confirm. To control 
the process sand was neutralised by a sj^ecial treatment invented by the 
writer for cultures, by depriving them of all the carbonate of lime present. 
The sand was next manured and for each molecule of tricalcic pho,sph<itc 

I 2 5 9 — 20— 75 — 225 — 675 molecules of carbonate 01 

lime were added progressively and respectively for each ciffture. Oats 
did well in the absence of carbonate of lime ; the yield diminished by one 
half with one molecule of carbonate, by one third with two molecules , 1 
was almost nil with larger quantities. On the other hand, maize continue^ 
to prosper in a satisfactory manner even with 5 •— 9—20 molecules 0 
. carbonate, l 

Although in a less degree, the action of tricalcic phosphate can 
noticed even in the presence of 225 and 675 molecules. The wntci 
that, the conditions of the soil bring identical, there will nex er be an eij 

[IMl] 
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reactioa under the influence of tricalcic phosphate for two plants physio- 
If plants of mustard and maize are grown in neutral 
soil to which has been added tricalcic phosphate the nutritive functions 
will be disturbed and the mustard will die for lack of. lime and the maize 
for want of phosphoric acid, as can be proved by analysis of the ash. The 
writer attributes the greatest importance to the analysis of the ash. The 
researches of Kruger, Emmerling and the recent experiments prove there- 
fore that some plant species, although not all, utilise tricalcic phosphate 
in a satisfactory manner, even in the presence of lime. 

The susceptibihty of lupines with regard to lime, has been known for 
many years and has formed the subject of many publications, but hitherto 
with no definite result. On this subject the researches of Pfeiffer, Crrydt 
Walter Mevtus, Kappen, Merkenscheager. Schultz-Lupixz and other 
writers are worth noting ; the experiments of Busgen, according to the 
author, are contradictory. The writer thinks that the injuries caused bv 
lime in lupines result from disturbances in the nutritive functions; easily 
soluble or physiolo.gically alkaline salts of lime, such as the nitrate and 
carbonate especially, might, by their presence, prevent the absorption ot 
phosphoric acid, This hypothesis, alread\- expressed by the writer in a 
prerious work, was recently confirmed conclusively. 

The preceding observations lead to the establishment of a constant 
law of polarity between lime and i)hosphoric acid. Thus it has been 
ascertained that with manurings of phosphates of lime the absorption of 
phosphoric acid is very limited. The data of Em.mekling vary between 
4 and 17 %, according to the nature of the soil. In experimental stations 
30 % is not exceeded. The writer made experiments with tertiary phos- 
phates of iron, aluminium and magnesium. Contrary to the general opinion, 
the results obtained with the first two w^ere good and those with phosphate 
of magnesium were remarkable. The methods of nianuring employed u|) 
to the present are therefore too exclusive in the sense that only phosphates 
of lime have been considered. The recent experiments ha'\’e showui that, 
where the plant does not require lime, the other compounds of phosphoric 
acid should always be preferred. Regarding the specific case of pliospho- 
magnesian manuring, the writer examines the two proces.ses of assimila- 
tion which take place in the plant, namely that of absorption at the expense 
of ionic soil solutions and that of direct total absorption, without basic 
residue, of particles of phosphate of magnesium. 

The writer next examines and controverts tlie theory of Lokw, accord- 
ing to which the two substances, calcium and magnesium, should be furnish- 
ed to plants in a certain relative proportion in order that the best results 
should be obtained. The writer maintains on the contrary that the form of 
combination of the two eleinents is much more important than the cuianti- 
latue proportion ; for example, carbonate of magnesium is injurious, while 
ne sulphate is favourable to growth. Ehrenbicrc/s law on the lime- 
potash stoechiometrical ratios, according to which the presence of lime 
prevents absorption of potash, enters this field of research, the numerical 
resii IS of which do not always seem reliable. 


[list] 
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The practical importance of this subject is worth consideration i 
the first place it has been proved that the choice of the base in phospho/ 
compounds is far from being negligible. ^ 

The phosphate ” Rhenania " and basic slag, the composition of 
which is still uncertain, have no great importance. More interesting is tb 
problem whether nitrogen or phosphorus should be preferred. iViie 
big's time, mineral phosphates were undoubtedly preferred, but it is pos- 
sible that since then the soils have changed under the action of a continued 
inineral manuring. At the present time it is incontestable that nitrogen 
gives ^tter results than phosphoric add. Furthermore the quite special 
conditions of Germany at present must be considered : nitrogenous manuring 
was already in deficit in many lands before the war. because of its high cosP 
the soils are on the average more sensitive to nitrogen than to phosphoric 
acid ; then from an econoriiical and national standpoint, nitrogen and po- 
tash are produced by German industry, while phosphates have to be import- 
ed from abroad. In conclusion the use of other compounds of phosphoric 
add in replacement of those hitherto used as artificial manures seems to 
allow a good result by making possible the disposal of reserves of phosphoric 
aad. The writer next describes the experimental part of his researches 
analysing in detail and chronologically the results given by each experi* 
ment, considering in a special way the conditions of soil, irrigation and the 
manuring. 

The description of the experiments is supplemented by 23 large tables 
m wliich are grouped the numerical data relative to them, and bv 2 photo 
graphic plates. . A, d B 

1028- The Supply of Nitrogen for Agriculture in Germany. - Wirtschaft and siausm. 

Year ii, No. 3, pp. 72 - 73 , 2 figs, Berlin, Keb. 1922. 

From 1913 to 1922 the German production of nitrogen has been the 
following : — 


1913/14 . . . ■ 

. . . . ^ no 000 tons 

ii 1920/21 .... 

. . . . ■ 242 000 tons 

1918/19 .... 

. . . . 1 15 000 » 

'j 1921/22 .... 

.... 290 000 » 

1919/20 .... 

. . • . 159000 » 

|| 


Hah the production consists of sulphate of ammonia and the other 
half of nitrate and cyan amide of calcium. 


T.\bi.k I. — Quantities {in tons) of fertilising matter consumei 
in German agrietdture from 1913 to 1920. 


Year of tnaauring i 

1 Nitrc^en 

Phosphoric acid 

rot ash 

1913 

210 000 

630 000 

1 

557 (^00 

1918 

1 15 500 

231 000 

1 670 000 

1919 

159 200 

137 800 

756 000 

1920 

' 212000 

268 000 

578 000 
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Ihe figures in Table I are represented graphically (in thousands of 
in the annexed diagram. 

For the year 1921-22 the use of 290 oco tons of nitrogen is estimated 
and it is expected that the whole of this amount can be supplied by national 
production. Besides artificial fertilisers must also be reckoned food stuffs, 
the residues of which (farmyard manure) supply the soil with nutritive 
princmles. This is shown in Table II. 


Table 11. — Differences in the use of various manures 
in time of peace and in time of war {in tons) 




1913 

1920 

Products 

Excess of imports 

Excess of imports 

(+ = excess of 

(+ = excess of 


exports) 

exports) 

Cattle foods 

6 282 000 

' • 540 OOO 

Crude feeding matter 

i 1 734 ooo 

329 ooo 


'■ Manures ; 

Crude phosphates 297000 116000 

Xitfogenous manures , 710000 (-|- 14000) 

Organic manures 90 000 i 000 

Potash salts. , ( r i 676 000) (+ 843 000) 


T^biE III. — Yields per hectare of the principal crops, i n gs. 


products 


Rye ... ■ 
\Vheat , . . 
Barley , . . 
Oats .... 
Potatoes . . 
ISuear beet . 
iHay , . . . 


'913 i 

i 

Average of the 
years 

1904-1913 1 

1921 

t 

19.2 

17.2 

15-9 

24,1 

20.7 

20.4 

22.0 

19.8 : 

17. 1 

22.0 

19.0 

15.1 

1571 

1351 

98.8. 



287.8 

204.9 

49.1 ; 

43 0 ' 

31.5 


T'iBi.e IV. — Price obtained for nitrogen (in marks p-.r kg.) 


Date 

Sulphate 
of ntnmonia 

;n it rate of Soda ' 

Cyanamide 
of Calcium 

m . - 

1.35 

1,40 [ 

I-I 5 

u Jannary igi6 

T.48 

— 

1.74 

15 March 1919 

2.60 

3-55 

2,40 

1 October 1919 

5-40 

6.50 

5.40 

I March 1920 

12.00 

15.00 

10,70 

^ June 1921 

14.50 

. 17.50 

12.90 

7 October 1921 ..... 

; 17.40 

24.00 

15.50 

5 December 1921 ... . 

25.80 

: 3120 

23.00 

^ i^crease m i>rice at the end of 1921 (in pro- 

i 



position to the pre-war price equal to i) 

i>.l 

tt .3 1 


(!•'*] 



1^4 MANURES AND MANURING 

The cessalion of the importation of Chili saltpetre and the great df 
crease in the importation of cattle foods and crude feeding matter are ( 
special importance. Concentrated foods admittedly supply annually roooo 
tons of nitrogen to German agriculture. The effect of • the decrease i 
manuring is shown by the decreased yield fer hectare of the principal etor 
(see Table III page 1203). 

Diagram represmting the quantities (in thousands of tons) of iertilisir.g 
consumed tn German agriculture from 1913 to 1920. 



EXPT,ANATION : 

A - Potash (KaO) 

B = Phosphoric acid (P 3 O 5 ) 

C = Nitrogen (N) 

K Nitrogen contained in Chili saltpetre. 

The value of the nitrogen estimated to be used for the year 1921-22, 
according to the present price, is 7 milliards of marks. Taking the dolkt 
at 180 marks, Chili saltpetre costs double the price of nitrate of soda prO' 
dneed in Germany. A. d. B. 

El#38] 
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029 " 0^ Atmospheric Nitrogen, and the Fabrication of Nitrogenous 

Manures in Egypt — Huohbs, F.,in Ministry of A griculture,. E-ypt, Technical and 
ScUntific Series, Bulletin No. 2<'. Cairo, 1922. 


Mtei a general survey of the question of the fixation of atmospheric 
nitrogen, the author deals more especially with the problem of nitrogenous 
manures in Egypt in relation to soil conditions. 

Before the war, Egypt spent some £K,6oo ooo annually on fertiUsers 
chiefly nitrate of soda and sulphate of ammonia. So far experiments liave 
not been worM out to any large extent for Egyptian soils, but it may be 
cnncluded a prion that nitrate of lime is more useful than nitrate of soda. 
One of the chief drawbacks in Egyptian farming is the presence in the soil 
if small quantities of sodium salts, usually chloride, sulphate and bicar- 
Mnate and rarely carbonate, which is the most troublesome of all. Now 
IS sodium i.s not one of the essential elements for plant growth the nitrogen 
Torn the nitrate of soda may be taken up in the form of nitrate of potash 
11 nitrate of lime and the soda residuum will increase the amount of salts 
ilready present in the soil. 

Pot experiments have been made with soil from the Nile bank to which 
.-anous manures were added. Nitrate of lime proved the most effective 
raking the increase brought about by nitrate of soda (average) as 100 the 
ollowiiig results are obtained for other fertilisers nitrate of lime 104; 
ulphate of ammonia 92 ; nitrate of ammonia 98 ; evanamide 59. The 
lowness of the action of organic nianures appears to be due to a failure to 
hnge the latter to nitrate, but the shortness of the time factor is no doubt 
•f importance in this connection. 


As regards the industrial aspect of the cjiiestion the author states that 
t Assouan power is available of well over 250 000 HP which would ser\'e to 
iipply some 750 000 tons of nitrate of lime for six months, that is, more 
hail the pre-war demand of the countr5\ 

Transport costs are vei^’’ Iiigli in Egypt and hence the preference 
for concentrated fertilisers such as urea, supeTyahosphates with 40 % phos- 
phoric acid content etc. 

Oil the assumption that 100 000 tons of fertilisers were utilized anuual- 
y, the increased wheat production is estimated at 6 million bushels (17 %), 
-vhich would give a total crop amounting to about 35 millions bushels! 

A. d. R. 


- Fertilisers for Beans. — See xo. 1050 ihi« Revteu^. 

o.u - Seeds and Plants introduced by the Agricultural Department of the United AowcuLtuBAL 
laies. - Inventory of Seeds and Plants imporUd by the Office aj Foieh.n Seed and BOXANY, 

Introduction durin'i the Periods irom: Janunry : to March ^,1, 1017; April i to CHBMISXSlY 

:jo, 1017, July t to SepUmber 1917; -Xo, 30, pp. ; Xo. 5:, 100 pp. ; AND 

‘ 5 .*! pp Washington, 1922. PHY 310 CXM 3 Y 

iv the iriventoiy^ of imported plants (which also ^ *^anis 

where the plants were collected, their description, and the 
^ > u which they could be applied, etc.), Fairchild, Agricultural 
M^Jorer m charge, mentions the following ; 
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CerEai^. — A variety of maize (Zea Mays) with bitter leaves coming 
from Rosario (Argentina) . Although its yield is somewhat low, and it [< 
liable to attack from grasshoppers, this species of maize can be cultivated 
advantageously in districts infested with these insects which only eat itc 
leaves when there is absolutely nothing else to be found, as they dislike the 
bitter taste. This maize could perhaps be employed in crossing expeii- 
ments undertaken with the view of obtaining forms resistant to disease 
and to insect attack. 

Forage plants. — Tussock Grass {Poa flahellata) a native of the Falk- 
land Isles, where it grows on the peaty soil near the sea. It makes a good 
forage and the roots are edible and have a pleasant flavour. 

Four forage Grainineae known as " Satintop viz., Andropogm erian^ 
thoides, A. intermedins, Chaetochloa barbata and Panicum decompositim 
imported from New South Wales are noted for their hardiness and heavy 
yield. 

A collection of 1 1 species of Poa from the Belgian Congo sent hy the 
heverviUe Agrostological Garden. 

Panicum serratum giving pasturage for sheep at an altitude of 
2000 ni. near Pretoria (South Africa) is worth trying on the tiionntaiii 
pastures of the Pacific slopes. 

Meadow rice grass (Microlaena stipoides) from Australia and New 
2Jealand, where it carries large numbers of stock, also merits a trial. 

Three selected kinds of Red Clover [Trifolinm pratense), sent by the 
Royal Danish Agricultural Society : Tystofte No. 71, early ; Tystofte No. S;, 
late ; Hersnap late ; the ^ast is the best, and is already grown on a large 
scale in Denmark. 

Kitchen garden plants. — A wild tomato from Cristobal (Panama 
Canal region), Lycopersicon esculenfum resistant to wilt {Bacillus Solam- 
cearum) . 

Manhattan melon {Citrullus vulgaris) from Natal. 

The fruits can be kept for 6 moni hs ; they are much used in South Africa 
for preserves and are very suitable for this purpose owing to their thick 
rind which has a high pectin content. 

*Allium triquetrum, the form bred by TrabuT with very delicately 
flavoured bulbs. 

Pepino [Solanum muricatum) from Ecuador, where there are two va- 
rieties, one white and the other red, that produce almost seedless fniit> 
making excellent salad. 

Gnetum gnemon from the Botanic Garden of Buitenzorg (Java), 8 
shrub growing from the Khasi Mts (British India) to Singapore. It has 
edible fruits, the leaves can be eaten like spinach and the bark furnisher a 
stout fibre. 

Lorocco vine, an undetermined Apocynea coming from Tegncicalpa- 
Honduras. It is a perennial climber with deciduous leaves and thnve^ u* 

. temperate cHmates : the flowers and floral buds are used as a condinieii ^ 

A collection of excellent varieties of “ pai t’sai " [Brassica , 
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coUeeted in the Provinces of Shantung and Hankow (China) Some 
kinds can be sown in April-May, August, and September 

OrnA3«Ental PLANTS. Several strong, beautiful species of Goto- 
ncaster^ suitable for flower gardens. Species of Cotoneasier are widely . 
grouTi in England, but the English forms when introduced into the United 
States proved too delicate to be generally cultivated. 

Erom Guatemala have been imported : the Monkey-flower tree [Phyl- 
ocarpus septentrionalis) , which bears brilliant red flowers in January - 
liomm vitae [Guaiacum guatemalense) , an ever-green shrub with conspicuous: 
purple flowers ; this plant was already grown in Florida. - Salvia Hemp^ 
steadiana, with fine clusters of blue flowers ; could be used as a substitute 
for 5 . patens, a handsome, but delicate plant. 

Pacajuto {Chamaedorea sp.}, one of the few dwarf palms that can 
be grown in small pots in dwelling-rooms. 

A collection of Berberis has been obtained from Columbia, Chili, Tierra 
del Fuego (Argentina), the Caucasus, Himalaya, Thibet and China. All 
the varieties are very hardy ; some are evergreen, some bear edible fruits 
wliile others are seedless. An evergreen type producing large seedless 
fruits suitable for jelly-making could easily be obtained by crossing the va 
rious types. 

A collection of difierent species of Styrax purchased by a Paris firm. 

Ficus pseudopalma from Corregidor (Philippines), with a crown of 
leaves which are about i m. in length. 

Casuarina stricta and C. Cunninghamiana natives of Australia. It 
is hoped that they will prove hardier than C. equisctifolia which grows in 
millions on the road-sides of South Florida. 

" Kadoesji " (Cephalocerus sanguinosus), a cactus with fine edible 
fmits. 

Butia capitatu (i) a hardy palm bearing eatable fruit. A native of 
Argentina. 

Plants yielding oils, tannins and gums. - “ Olivo tafahi ' (Olea 
mopaea), a native of the Fayum desert (Eg>^t). It owes its name, which 
signifies apple-olive, to the unusual size of the fruits ; these are 4.5 cm. 
in length and have a short diameter of 3 cm. 

vSoft liimbang tree [Aleurites trisperma) }uelds a drying-oil similar to 
the “ tung oil " of China (2) 

Tamarix aphylla ; the seeds were sent from Algiers by Trabut. The 
plant is a native of the Sahara. A mite, Eriophyes tlaiae produces on the 
^aves galls containing 45 % of pyrogallin tannin largely used for tan- 
king purposes by the natives. This plant, which has been tested in the 
oaehella Valley (United States) , has grown, to a greater size than any 
0 er arborescent species, the girth of shrubs aged 2 ^ years is 90 cm. 

30 cm. from the ground. 


lu' See R , July No. ;i6. { Ed .) 

(2) Sec R . February 19*20, No. 254, { Ed .) 
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Two African gum acacias from Khartoum (Sudan) Acacia albida and 
/I. S 6 ?g£l/ (i). 

Various Plants. — A species of Amaranthus [A. panioulatus) t>om 
Cashmere with farinaceous seeds forming the staple food of the mountain 
tribes of several parts of India. In these regions, the plant is called 
“raijgira". 

The “ Pacaya palm '' (Chamaedorea sp.) of Guatemala, where it is inuch 
grown for its inflorescences which are eaten as salad. 

Calycophysum bravipes, a Venezuelan Curcubitacea with orange-yellow 
fruits having a sweet pulp and containing (perhaps in the loculi or seeds) 
a substance more pungent than is found in the capsicum. It is called “ par- 
cha de culetra ” or -the serpent's passionflower. Perhaps it is the “ coco 
de mono " to which is attributed depilatory properties. 

Kafir orange [Sirychnos spinosa), a Toganiacea from British East Africa 
imported from Nairobi. The inner part of the bark of this shrub appears 
to be an antidote to snake-bites. The fruit is edible and. resembles an 
orange : Sirychnos spinosa grows well in South Florida. 

Seeds of Bambosiulda from Dehra Dun, India. This species is easily 
cultivated in Panama and at Porto Rico. Its stems make excellent 
fishingrods. 

C'ndrania {Machera) iricuspidata (2) a Moracea that has become ac- 
climatised at Augusta, Georgia (United States) and gives a heavy yrield. 
Silkworms fed on the leaves of this tree produce a silk different from the 
silk obtained from silkworms fed on mulberry leaves, and better-toned 
strings for musical instruments can be made from silk is a Upcal 

protein, any change in its characters may be of importance for the study of 
alterations in other proteins. 

A new annual Uegnminosa {Aeschynomene sp.) for green manuie. Thi^ 
plant is very well pro\rided with root-nodules and could perhaps be used 
as a forage plant. It comes from Costa Rica. 

Two Rubiaceae sent from' Buitenzorg (Java) ; Paveita indica and Psr 
choiria hacteriophila ; the latter has also been brought from the Comoro Is- 
lands, Madagascar, where it is indigenous : the first named grows through 
out India and Malaysia. Both these plants are remarkable for their leaf 
nodules which resemble the root nodules of leguminosae and, like them, 
possess the power of fixing atmospheric nitrogen. Their capacity in tlii? 
respect will be tested in Florida. 

Vines. — Vitis tiliaefolia, a native of Guatemala, where its fruit 
much used for making jellies. It grows well in South Florida, and would 
make a good stock for American and European vines. 

“ Callnlos " [Vilis sp.), from the Mexican valle3"s ; the berries are large 
and do not fall off when ripe, as in the case of most tropical \riiies. It is 
therefore suited to tropical countries and can be cultivated in Florida. 

Fruit trees, shrubs and bushes. — A collection of new varieties 

(i) See R. 1 921, Nos. 292 and 630. {Ed.) 

(2} See R. March 1916, No. 338- {Ed.) 

[‘•»0 
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of apple trees raised from seed and sent by the Central Experimental Farm, 
Ottawa (Canada). Five of them belonging to the Wealthy variety are 
remarkable for hardiness, resistance to cold and the the flavour of their 
fruit. 

Sixteen different species or hybrids, of the genus Pyrus (P. amygdali- 
forntis — P- betulaefolia — P. Bretschneideri — P. Calleryana — P. phaeo- 
carpa glohosa — P. heterophylla — P. Korshinskyi — P mali folia — F. 
^{u'haimi — P. ohlongifolia — P. ussuriensis Maxim — P. ussuricmis 
Rehder — P. Pashia — P. salici folia — P. seroHna — P. serrulata) 
are worth trying as stocks for grafting. This is a matter of special interest 
at the present time as an effort is being made tc eliminate all European fruit 
trees as stocks and to substitute for them trees with a more uniform root 

system. 

Several collections of species and varieties of pear tree from the Pro- 
vince of Chihli (China) amongst which are the “ pai li and other cultivated 
varieties of Pyrus ussuriensis with edible fruit ; another pear-tree possibly 
new to science and used as a stock by Chinese fruit-growers ; cultivated va- 
^rieties of P. Bindley i etc. The cultivated varieties of P. ussuriensis and P. 
lUndleyi that ate resistant to the blight or necrosis of the branches of the 
apple and pear-tree {Bacillus amylovorus [Burril] Trev) rnay prove of great 
value in cros.'^ing experiments aiming at producing forms that are resistant 
to this parasite. 

The nearly-related genus Docynia, of which the species D. Delavayi 
has been imported from West Szechwan and the Yunnan, may also piove 
useful in the same direction. The lastnamed is also a very vigorous stock 
foT grafting. 

Collections of Chinese varieties of peach {Amygdalus spp.) from the 
Province of Kiangsu (China) . 

“ Yacarati-a ’ or “ papaya ” (Carka dodecaphylla) , indigenous in the 
Provinces of Misiones and Carrantes (Argentina), has been the object of 
nteresting comparative trials with C. Papaya, and of crossing experiments. 
Lrosses have already been obtained between C. caudamarcensis and C. 
Papaya. 

vSeeds of Castanea mollissima from Nankm (China) useful in crossing 
for the purpose of obtaining orchard chestnut Trees resistan t to bark 
disease [Endothia parasitica). 

Seeds of Castanopsis sclerophylla from Nankin probably' useful for the 
same purpose. 

Ztziphus mauritiana, cultivated in India (the best varieties being grown 

Kandahar) ; its fniits are eaten fresh or dried, Z. mucronata from Kan- 
dahar. These tropical species are to be added to the already^ rich collection 
uf varieties of Ziziphus with large and delicious fruits which have already 
been introduced from China into the United States where they are grafted 
on the common varieties and will soon be generally cultivated . 

The Kansu virbumum (F. kansuense), of which the fruit is employed 

preserve-making, could perhaps be used for the improvement of the 
native North American species (F. americanum). 


[1#3I3 
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From Canada, France, England, Italy and Java, several collections o 
red, black and yellow currants have been imported. Currants are litth 
grown in the United States, but would probably do well in the Korthen 
States of. the Union. 

Rubus racemosus from the Nilgin Mts. {British India). 

Several collections of avocado {Persea americana) , made in Guatenial' 
by POPENHOE, and containing the following varieties : ” panchoy ", early 
“ benik , midseason — “ tumin ", exceptionally prolific — “kekci' 
early with small fruits that ripen slowly — mayapan ", one of the besi 
in the collection, in the opinion of Popenhoe — " cabual " with ^pecia 
hazebnut flavour — " cantel " a very small seeded variety — “ pankay’ 
found at the altitude of 1500 m. (i. e. higher than for tropical countries) ~ 
" tertoh " bearing fruits that weigh 1800 gm. — a hitherto undescribed kinc 
of Persea with fleshy persistent calix — “ coyo ”, or “ schukte " 
Schiedeana) a very rare species, also collected by Popenhoe in Gnateinab 
which is worth introducing into all tropical countries. This plant in th 
wild state bears fruit which are as good for the table as those produced hv 
P. americana ; it does not seem to be cultivated in any of the Botanicai 
Gardens of the world. One form has a fine fruit weighing about 2 Ib. 

■ Other fruit-bearing species collected by Popenhoe in Guatemala are 
the Tortoise-shell custard-apple ■ (.iwowa testudinea), with rather tough- 
skinned fruits containing large seeds and with pulp free of stone-cells - 
” cereza ”, or “ ca'pulf ", the mountain wild cherry-tree {Prunus salicijnlia], 
bearing bunches of large fruits (some 18 mm. in diameter) and with a taste 
similar to that of the ordinary- cherry etc. 

Mangifera caesia, resembling the mango, worth testing as a grafting 
stock and in crossing - experiments. 

Garcinia multiflora of Kiayingchow, near Swatow (China) produce? 
small fruits of delicious flavour resembling that of the mangostan, A' 
this tree can resist a temperature of — 3® C it could probably be grouu in 
other than tropical countries, while its similarity to the true mangostati; 
might render it useful in selection work. 

A hitherto undescribed species of RoUinia coming from the valleys oi 
North Columbia, and bearing edible fruit with orange-coloured skin and 
pulp, and the biriba [Roilinia mucosa), imiwrted from Brazil, form aiiothei 
group of Anonaceae to be added to the collection that is being made foi 
crossing experiments at Miani, Florida. 

“ Cuatemoy’^a ”, a hybrid between the “ atemoya ” {Anona chermohi 
X A. squamosa) which produces delicious fruit, and the ” custard apple', 
or basket anona {A. reticulata), have been obtained by Wester from the 
Uamao Experiment Station (Philippines). 

Guabiroba [Compomanesia Fenzliana), a native of Lavras (Alinas (k- 
raes, Brazil), a Myrtacea with delicious flavour similar to that of the guava. 
In the Plant Introduction Garden of Miani, Florida, it has proved resistant 
to frosts and would probably bear excellent fruit wherever it was cultivated. 
Nep helium bassacense from Cochin China comparable to N. 
from Java, which produces a delicious fruit. 

[iwi] 
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Litoco (Calamus sp.), from Kaingan (Luyon du Nord, Philippines), 
^th bunches of small, slightly acid fruits with a pleasant taste and 
keeping well. 

Tree tomato (Cyphomandra betacea), a Solanacea cultivated for it.‘^ 
fruit in British East Africa. 

Forest trees.- — A new species of Picea (P. Meyeri), of large size 
coming from Shing-hungsham, in the province of Chihli (China). 

Ash from Chinese Turkestan (Fraxinus potamophila) . This species 
proved perfectly resistant at Folion (Nevada), and will be a valuable tree 
for the poor land of the district. 

A black, tropical walnut from Porto- Rico [Juglans portoricensis) 
which attains the height of 20-25 ui- and produces fruits 3-5 cm. in length. 
Useful for the proposed hybridisation trials with the object of obtaining 
quiddy-growing timber walnut trees. 

Primus serrulata sachalinensis, which is probably the best wood-pro- 
ducing cherry-tree. It grows to the height of 20 m. Several varieties of 
a collection of cherry-trees imported from Japan have shown every sign, of 
possible acclimatisation on the Atlantic sea-board of the United States. 

“ Tzu " {Catalpa Bungei), imported from Chekiang (China), a tree of 
rapid growth. It attains the height of 30 m, and furnishes a very valuable 
wood for the fancy turnery trade. Much recommended for planting along 
the ditches and irrigation canals of the reini-arid regions of the United 
States. • F. D. 

1032 - New and Noteworthy Philippine Plants (i). ~ Merrill, f, d. (Director anil 

Botanist, Bureau of Science, Manila), in The Philippifie Journal of Scunce, \'al. 20, 

Xo. 4, pp. 3C7-476. Manila, April 1022. 

The 17th of a series of studies published by the author. In the present 
paper 106 new species are described. Amongst these is included. a further 
description of Ficus argentea Blanco, previously known only from Blanco’s 
imperfect description. Polyckroa Loureirc is accepted as the proper gen- 
eric name for the group long known as Pellonia Gandichaud. The few 
Philippine forms formerly placed in Polytrema are now transferred to 
Hallieracantka. Three genera are reported for the first time viz. Pyrenatia, 
Pleiocarpidia and Cowiea, the latter a recentty described genus, previously 
blown by a single species in British North Borneo. A few notes on nomen- 
clature are included, which inv^olve some changes in specific names, 

U. V. 

- Nickel and Cobalt in living Organisms. -- v'ernadsky, w. t., in Cempus ren- 

(im dc I' Academie de^ Sciences, V^ol. No. S-', p; 3H2-2S3. Paris, Auii. 21, 1922. 

Nickel and cobalt belong by geochemical reactions, by the primary 
and partly secondary minerals and by their behaviour in the organisms, 
to the isomorphous series of magnesium. The elements which form this 
senes give rise to similar chemical phenomena and to compounds which 
bave similar functions in both the inorganic and organic spheres. 

'a) See July iy 32 , No. 697. ) 
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In biochemistry, five elements of the series, iron, copper, manganese 
magnesium and zinc pen'orm similar functions and replace each other 
They form an integral part in many complex proteinic pigments whip], 
are fundamental in the physiological processes of the animal and vegetabl 
kingdoms : — chlorophyll, hemoglobin, hemocyanin, hemosycotypin 
naglobin, etc. Certain physiological phenomena suggest the same chem 
ical facts. It is to.be inferred that other elements of the gioiip 
also show similar behaviour. These elements are nickel, cobalt, cadniinifi 
and possibly also indium. The last two have not yet been found in living 
organisms. ^ 

In 1854, J, Forchhammer recognised the presence of nickel and cobalt 
in marine algae and in the ash of oak ; they have also been Casually noted 
but hitherto there has been no systematic experimentation. ' 

In these conditions the writer in 1918-19 slarted experiments at Kief 
with the co-operation of the Academy of Sciences of the Ukraine, but 
difficulties were caused by the civil war. However the two elements were 
found in all the organisms on which experiment was made with U. Tschou- 
r.AjEFP's reagent. In plants, the presence of nickel and cobalt can be 
determined quantitatively. 

The presence of nickel and cobalt was recognised in all the nlos^es 
examined from the neighbourhood of Kief. M. J. Bezsmertny, the 
writers assistant, found them in the following plants in the district : - 
Plantago media ~ Ficaria ranunculoides — Salira pratensis ~ Taraxa^ 
cum officinale — Avena pubescens — Lamium purpureum — Capselk 
Bursa~pastoris — Stfuiiotes aloides — Lysimachia thytsifiora. Prof. W. 
Sadikov, of the Radium Institute at the Russian Academy of Science? 
at Petrograd, found cobalt in Echium vulgar e L. at vSalgnirka, Crimea. 

The experiments made by I. C. Starynkkwitch have disclosed 
the presence of traces of nickel in house mice. L. V. 

1034 - Chemical analysis of the Gramineae, Panicum Maximum, P, jumen- 
torum and P. barhinodt. — See No, 1053 at thi? Review. 

1035 - Action ol soluble Salts of Lead on Plants. — Roxnet, F''., in CompUs midus dc 
I' Academic des Sciences, Vol. 174, No. 7, pp. 4SS-4(}r. Paii.s, Feh. 12, 1922, 

With the object of determining the action of soluble salts of lead, nu- 
merous tests were made in 1914 on Bordeaux wheat, buckwheat, lupin, lentil, 
cabbage, etc. The seeds, disinfected in alcohol, were set to genuinatc in 
distilled water, and the 3"oung plants were placed in solutions of various 
salts of lead of different degrees of strength. The results were as follows 

1) The plants subjected to a strong dose of salt (decinornial solu- 
tions) absorbed the lead, which was only found again in the bark of the 
roots. 

2) The lead taken out of the solutions was found in its entirety 
in the ash of the roots of the plant tested, and no traces were found in the 
ashes of the stalks and leaves. 

3) Decinormal solutions of acetate or nitrate of lead are toxic 
for wheat (killed in 20 days), buckwheat (in 7 days), lupin (in 4 
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telsaiiiine (in 2 days), lentils (in i day) and cabbage. At the strengths 
ised, the salts of potassium, magnesium and caldium did not appear 
to be antidotes of the lead. 

4) Acetate and nitrate oi lead gave identical resuH? with wheat 
ind cress. The younger the plant when subjected to Ihe test, the more 
leDsitive is it to the poison. 

5) The more concentrated the solution of the salt, the more active 
5 its absorption. 

6) The transpiration of plants subjected to the action of lead was 
tarkedly decreased m comparison with plants which were grown in pure 
vater. 

Further experiments made by the writer in 1921 have fully con- 
irmed these results. They have further shown that the salts of lead cause 
mportant modifications in the external morphology of the roots. In pure 
vater roots are long and much branched, thin and unfurnished with ab- 
orbent hairs ; in solutions of lead they are, on the contrary, ‘short, thick 
ind prorided with numerous absorbent hairs. When the growth of the 
talk is arrested by the lead salts, the growdh of the roots is continued, 
hough more slowly, 'in the same proportions as in normal conditions! 

A. d, B. 


036 - The R6le of Manganese in Plants. - :\>:c hargue, j. s., in tu journal of the 

American Chemical Socrely, Vol. 44. Xo. 7, pp. 150^-1308. Washington, July igzi 

The presence of manganese in. the soil and in the ash of plants was 
irst detected by Scheei.e in 1774, but during the nineteenth centurv 
ew researches- were made as to the function of this element. Mention 
hould be made of the work of Bertrand (1897) and of BrexchlK'.’ 
1914) who concluded that manganese is an element essential to the eco- 
loniy of plant life. During the last 20 years, considerable attention has 
)eeu given to the agricultural problem of manganese and the author 
mows of as many as 150 in\'estigations on the subject. 

While engaged on botanical research work necessitating a test for 
nanganese, the author found that the latter is present in the seeds of 
iiaiiv plants, and especially in the seed-coats, the iutegnmeiit of wheat 
•ontaining approximately 0.02 % of its dry weight of manganese. This 
nduced him to make investigations for the purpose of determining the 
unctions of manganese by growing seedlings in Pfeifeer's nutrient so- 
ution after, carefully removing all trace of manganese from the compounds 
'sed in its preparation. Tliis precaution was necessary as in pre^hous 
xpenments the calcium, magnesium and iron salts used as plant nutrients 
^ere lomid to have contained the small percentage of manganese required 
>) the seedlings. Several lots of wheat were grown, some with and others 
^ithout manganese. ISTo difference between them was noticed for the 
irst 6 or 8 weeks, but a little later the plants deprived of manganese 
’ j ved very differently from the others ; their leaves, owing to lack of 
» orophyll, became yellowish-green instead of deep green. The differences 
^ '^cen the two sets of plants increased as they approached maturity, 
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those without manganese made a stunted growth and produced uo see^ 
The dry weight of the plants given manganese exceeded by 135 % that 
of those deprived the element. 

Other experiments were made with Alaska peas with very similaj 
results. When analysed, the plants that had received manganese wen 
found to contain 0.179 element, whereas those to which n( 

manganese had been added showed only traces derived probably from th 
seeds. The importance of manganese to plant development was als( 
proved by growing several different species on sand ; at the present time 
there are 20 different series of experiments in progress on the subject 
'It may be assumed that the small quantity of manganese alway 
present in the seed is sufficient to maintain a normal metabolic proces 
during the first few weeks of growth ; afterwards the manganese is ijse< 
up in the formation of new tissues and plants that do not receive a fm 
ther supply of this necessary element become chlorotic. The first chang, 
to be noted is a lack in the development of chlorophyll in the latd 
formed tissties and the growing parts ; finally the tips of the branche: 
die back, and the plant almost ceases to develop further. 

It appears that leguminous plants are more sensitive to want 0. 
manganese than non-legumes ; this suggests that the element is concerned 
in nitrogen assimilation and the synthesis of proteins. Manganese appa- 
rently plays the part of a necessary catalyst in plant metabolism, and 
together with iron, functions in the synthesis of chlorophyll. A. de E. 

1037 - Influence of Lime on Germination. — Maquenne, i,. and Cerichex,li, r., a 

CompU’S rendus dc V Acadhnic dc^ Vol. 17;, No. zn, pp. 1270-127::, Paris, ^ 

May 15, 1923. 

MaquennE in collaboration with Demoussy, has shown that lime 
is indisjrensable to germination ; even in very small quantities it triples 
the length of the roots of peas in 6 days wdien compared with pure water 
cultures (i). 

The writers have examined the question again and made weiglit, 
tests independently of tests by length, and extended their experiments 
to various kinds of seeds, namely : peas, wheat, lentil, cabbage, cabbage 
lettuce, radish, buckwheat and maize. The seeds were washed in ster 
ilised water for 24 hours and the maize seeds .were sterilised with a 2 
per 1000 solution of sublimate. They were then made to germinate in 
sand soaked in pure distilled water. After 2 or 3 days they were treated 
partly with pure distilled water and partly with a i millionth solntioK 
of sulphate of lime in very weak proportions, similar to those obtained 
by heating pure water in a burnt clay beaker, which corresponds to aboat 

of the hme contained in Paris spring water. The growth took 
■place partly in water or in a calcic solution, partly in sand soaked in 
water or solution. The temperature was maintained at about 20'’ C. an^ 
the experiments were made in the dark. They were continued as long 


(il See R. 1917, No. 813, (Ed.) 

[Iisc-Ultl 
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7fov;th of the young plants in the caldc solution lasted, while the growth 
the plants in pure water ceased much earlier. 

The favourable action of lime on growth was confirmed for all the 
(js, both as regards length and weight. The action was more marked 
the roots than in the stalks. At the same time there was a total loss 
dry matter, without doubt caused by the fact that respiration had 
lome more active in the calcic solution owing to the larger growth 
:he >'Oung plant and was not compensated by photos^m thesis, as growth 
k place in the dark. Maize alone seemed to be an exception, perhaps 
account of the abundance of its reserves. The reser^’es were used 
unequal proportions, both absolutely and in proportion to final weight, 
ich is in agreement with the earlier observations of Maze. In the seeds 
cabbage, buckwheat and radish, the reserves diminished to a slightly 
i degree than in the control ; consequently the writer suspects some 
3TS in the experiments. In the others the diminution was more marked, 
any case, lime exerts slight influence on the organisation of the re- 
ves, which proves that it does not act of its own accord on respiration. 

L. V. 

8 - Effect of RSntgen Rays on Cells of K/'c/a faba.— komuro, h. (Botanical 

Ins.litute, College of Agriculture, liu penal University, Tokyo), in The Botanical Ma- 
yrvnt\ Vol. XXXVT, No. 424, pp. 4r-4!>. Tokyo, April 1922. 

Seeds of Vteia Faha (var. " Hyogo ”) were steeped in water for 77 
iirs (until they had absorbed 57.87 % moisture), and exposed to rays at 
rious intensities (20 H, 40 H and 50 H), and were then sown in sand, 
ter 8 days, the tips of the radicles were fixed in Flemming’s fluid together 
th controls (stained sections etc.). The most noticeable changes were seen 
th the radicles of specially irradiated seeds : enlargement of the cells of 
renchymatous tissue sometimes to an unnatural size and of the nucleus : 
Tease in the number of nucleoli ; ^'acuolisatlon of nucleolus and cytoplasm, 
crease of chromatic substance (karyolytic and occasional pycnotic 
aditions). Various physiological changes are evident : (mitosis, asym- 
itrical mitosis, multinucleated cells etc,). There is an obvious effect 
tissues as a whole. The modifications resulting from intense rays, are 
Ei.sidered by the author to be partly due to lessened vitality of the cyto- 
ism (senescense) , that is insufficient for normal di\dsion. The author 
lieves the degenerative changes of tumour cells to be of a similar nature. 

L. V. 

- Th 2 Effect of Iron and Aluminium Salts upon the Growth of Maize. — 

Arkdt, C. H., in American /ournal of Botany, Vol. 9, Xo, 2, pp. 47-; g figs, 1 Table, 
bibliography of 46 works. Brooklyn, N. Y., Febnary 1911. 

The investigations of Hofkek and Carr on maize diseases have 
own that a brown or brownish-purple discoloration of the lower por- 
of the nodal tissue is often associated with evidences of malnutri- 
and root' rot. Chemical analysis revealed the presence of considerable 
‘Entitles of iron and aluminium in the discoloured areas. The injec- 
1 ”^ ot non salts produced a similar change of colour,' increased the ca- 
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tala^ and oxidase activities, and reduced the H-ion concentration. 
iniiiium salts produced no discoloration, but their effect upon tJie pJiy 
siological activities were similar to those exerted by iron salts. 
and root-rot organisms were usually associated with the accuniula^jQ, 
of iron and aluminium in the coloured area. 

In IQ15 BordnAr reported a correlation between a high aliiiiuniiij, 
content of the sugar beet and its infection by bacterial organisms. Hi 
analyses showed that an accumulation of aluminium preceded infection 
which indicates that it was related in some way to decreased resistant 
to infection. 

The author gives a historical review of the many experiments thai 
have been made on the subject of the toxic action upon plants of an ex 
cess of iron and aluminium (which is generally attributed to the increasec 
acidity of the soil), and on tlie different effects of the various salts. 

The object of the author's investigations was to determine the foni 
and conditions of the toxic action of iron and aluminium salts upon maizt 
and he giv^es a detailed account of the technique employed. Solntior 
cultures were made in the main part of this experimental work, the re 
suits being checked with sand cultures. The solution chosen was tht 
one employed satisfactorily bv Hartwell and Temper for studvnngthf 
effect of aluminium sulphate on barley and rye. It contained : ack; 
calcium pliosphate, calcium nitrate, ammonium nitrate, potassium chlo 
ride, magnesium sulphate wdth traces of aluminium, manganese and zinc 

The author also tried a quite different and less complicated solutioi 
containing acid potassium phosphate, calcium nitrate and magiiesimi! 
sulphate. This solution was recommended by the Committee on the 
vSalt Requirements ol- Representativ^e Agricultural Plants. 

The iron phosphate behaved v^ery differently in the two solutions. 

In the first, the best results were obtained with 7 mg. per litre ; witli 
larger or smaller amounts the maize was less vdgorous, whereas higher 
concentrations proved distinctly toxic. 

In the second solution the same salt remained inactive, even when 
used in quantities 5 times as large as in that mentioned above. 

The action of the various iron salts was different ; thus optimniB 
growth was obtained in the second solution with 0.0005 ferrous sul- 
phate, whereas a 0.001 N., or 0.002 N. concentration of ferric nitrate 
produced a precipitation and the plants became chlorotic. Perrous sul- 
phate was almost twice as toxic as ferric sulphate, for the latter was more 
readily precipitated and its depressing effect was closely related to the 
H-ion concentration produced by its hydrolysis or precipitation. 

Sulphuric, nitric and hydrochloric acids were about ecpially tone 
when added to either solution in low concentration. Sulphuric acid i? 
however the best tolerated, especially by the roots. The alumiiiiuD' 
and iron salts of these acids behaved in the same manner, their enec 
depending upon the acid radical. 

An initial H-ion concentration less than pH = 3.7 had little effett upon 
the rate of growth, for in mo.st cases, the plant tended to shift the leac 

[!•«] 
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tiofl towards neutrality. In this it was not however always successful' 
thus when ferrous sulphate and certain concentrations of the chlorides 
5Pere a^ed to the cultures, plant growth increased the initial H-ion con- 
centration of the solution. The reaction was most readily shifted towards 
neutrality when the acidity was due to sulphuric acid which, as has been 
seen, had the least depressing action upon growth and therefore the change 
in the reaction was proportional to the size and activity of the plant. 

In the first solution, the aluminium salts remained in solution and 
j^:ere directly toxic, in the second, they were readily precipitated and 
betice exerted an indirect toxic action due to the H-ion concentration 
Droduced. The nitrate seemed to be somewhat more toxic than the other 
iluminium salts and showed a greater tendency to produce chlorosis. 

Both iron and aluminium salts collected in the lower portion of the 
lodai region, but only the first produced discoloration. 

In sand, the toxicity of the acid and salts was much reduced, higher 
concentrations being needed to produce the same effects. . 

h. V. 

[040 - Growth of Plants in Relation to Soil Humidity, — SeeKo. 1014 of this Review. 
041 - Reaction in Fresh Water caused by Aquatic Plants. — i.apicquk, i,., aad 

KERGOMARn.Ther^se.inCow^fdsrettiiMs de la SociHe de Biolozie, Vol. I^XXXVII, No. 26 
pp.5i2-5i.'i. Paris, July 15, 1922. 

The writers have experimented on Sptrogyra and Elodea canadensis] 
:hey could not make use of Potamogeton and Algae [Mongeotia ?) taken 
lom the Seine because these plants were too laden with bacteria and 
inimalculae which exerted a disturbing action. 

They arranged the plants in open vessels containing Seine water or 
spring water. ^ These two waters had a concentration of hydrogen ions 
pH) respectively equal to 7-3 ^^d 7,6 : leaving the former standing in 
;he open air its alkalinity slowly increased until it reached pH = 7.8, 
evidently due to the escape of carbonic acid gas, produced by microorgan- 
sms in the pipes. Under the action of aquatic plants in the proportion 
)figm, of green matter to 50-100 cubic cm. of water, the alkalinity de- 
creased ill the dark until a slight acidity was attained, that is to say that 
t was less than pH — 7, whereas in the light the alkalinity increased 
uid in the sun could, in a few hours, exceed pH = q and even reach 
3H — 10, This action decreased when the sky was overcast. 

It is e\ddent that two opposite actions came into play, namely ex- 
piration of carbonic acid, which caused the acidity to increase, and chlo- 
ophyll assimilation, which caused it to decrease, a fact previously de- 
iionstrated by UoEn, by Ostkrhout, who made use of it as a method 
or measuring chlorophyll activity' and by Wurmser who made much 
■ise of that method. The experiments of these writers, made on marine 
^ had shown only relatively slight variations, not exceeding a loga- 
•1 nmic unit, while in the course of the above-mentioned expeiiments 
^ variation reached three units. 

U. V. 
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1042 “ Effect of Transpiration on Absorption of Salts by the Plant — M uzkcher, w c 

in American Journal of Botany, Vol. 9, No. 6, pp. 3 ii“ 329 ^ bibliogtapliy of 22 works*^ 
Brooklyn, N. Y., June 1922. 

Several contradictory reports have been issued in connection witl^ 
this subject. Some men of science state that transpiration, and absorption 
of soil moisture regulate the absorption of mineral substances, whereas 
others do not admit this explanation. 

In order to clear up these differences of opinion, the author carried out 
a series of methodical experiments. One of these tests was made with a 
pure line barley grown for 5 weeks in Knop's solution, in both summer and 
winter. Transpiration was accelerated or retarded in three ways . 

1) Variation in atmospheric moisture, by limiting air space and 
introducing moisture by means of atmometers (I^IVING.STON) and running 
water, or by absorption with calcium chloride. 

2) Variation in light intensity, which accelerates or hinders physio- 
logical functions and also affects transpiration. The author exposed 
some plants to direct sunlight and others were grown in the shade. 

3) Modification in concentration of the moisture necessary for plant 
nutrition in such a way as to assist or hinder the osmotic changes in the 
roots. With this end in view, the Knop solution was diluted to half 
strength in some cases and in others the concentration was doubled. 

In decreasing transpiration by means of the first method, ^z. increas- 
ing atmospheric moisture when the concentration on the nutrient solutiou 
remains constant, no appreciable variation was noticeable in the amount 
of ash. If on tlie contrary, the shading method is employed, that is to say 
reducing the photo synthetic actmty to almost half its usual strength, 
the quantity of ash is similarly decreased. Reduction of transpiration by 
means of increased concentration of nutrient solution causes decrease in ash. 

As regards dry weight, the amount of ash varies very little even if 
transpiration is accelerated or hindered. 

The results indicate that transpiration has no influence whatever on 
absorption of mineral salts. On the contrary, it is the quantity of organic 
matter produced by the plant which regulates absorption. As this increases 
considerably under the influence of sunlight, the quantity of ash also in 
creases. Darkness has the opposite effect. To a limited extent, but always 
in an indirect manner the concentration of the nutrient solution surroun- 
ing the roots and atmospheric moisture surrounding the leaves behaves 
in a similar way. In every case the relation between the total weight 
and the quantity of ash remains constant. 

The author has made several investigations in order to study the effect 
of different conditions on the rqot and shoot. The most important conclu 
sion to be drawn from the results obtained was that, compared with the 
stem, the root develops more vigorously in the shade than in the sunlighh 
(determinations with dry matter). This deduction is not applicable w 
connection with the effect of light or darkness on transpiration, lliere ib 
no appreciable difference in this respect, between plants groun uiifci 
moist conditions and those grown under dry conditions. b. 
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1043 ' Process of AssimUation of Phosi*oric Acid in Plants. - see No, 1027 of this 

Rn'fdW. 

1044 ' 0 ** Catalysis of Seeds. — De Vilmorin I., and Cazaubok, in Comples 

rendus de VAcadimu des Sciences, Vol, 175, No, i, pp, 50-51. Paris, July 3, 1922, 

A. ^EMEC and. F. Duchon had shown that th0 gcrminativc faculty 
of seeds decreased parallel with the force of catalysis. The writers con- 
firmed that result for some varieties of peas, and showed the relationship 
very clearly. 

In this work they have taken up the enquiry for very showly germi- 
nating seeds of trees, with the object of replacing, if possible, the deter- 
mination of catalysis by germination tests. They experimented with va- 
rieties of pines and larches, but the relationship failed, probably because 
these seeds have an impermeable envelope. 

There have also been cases in which the seeds, though obviously 
dead, still reacted strongly on oxygenated water producing a considerable 
liberation of oxygen. After .heating for half an hour at loo^ C the amount 
of gas liberated became insignificant. V. 

1045 - Weight and Size of Seeds as Factors influencing Yield. — See xo. ion of this 

Review. 

1046 ~ Hard Moroccan VTheats. ^irfeGEjL., in tendus des seances del’Academde 

d’A^ricuUure de France, Vo\. No. 17, pp. 522-527, May in, 1922 and No. -o, 

pn. 584-58R, May 31, 1922. Paris. 

Wlieat cultivation covers an area of about 800 000 ha. in Morocco. 
The varieties grown are all of more or less impure. The different forms can 
however he isolated and may be grouped in classes corresponding to four 
essential types Zrea, Trikkia, Asker and Maizza. The Zrea group has gen- 
erally straight elongated, pyramidal fairly compact ears tapering at the 
top, with long white or slightly pigmented awns and with solid or semi- 
solid straw. The grain is large, decidedly hard, non- symmetrical with 
concave base. In this class, the white Zreas and the red Zreas wheats 
are well known and much valued. 

The Trikkia group is also very common ; it is characterised by a short, 
highly compact, oblong or triangular ear sometimes club shaped and cur- 
ved, very broad in section ; the grain is non-syni metrical, with the base 
usually flat or even shghtly convex and with the apex often crooked. 
The straw is sohd or semi-solid and shorter than that of the Zreas. The 
wheats are divided into white and red varieties. 

The Asker group is especially common in north ern ^lorocco ; under 
this designation are classed the smooth eared varieties, yellow or white, 
with white awns and solid strawy hard grain, shorter and thicker than the 
preceding, more rounded and always of a dark colour. The ears are fairly 
oug, se^uii-open, generally cylindrical and much narrower than the Trikkias 
and Zreas. This class is grown on poor soils. 

The Maizza group includes all the blackeared wheats; it is divided 
lato smooth 5 Iaizza and hairy Maizza. It is a complex group directly 
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allied to the two principal classes of white , wheats, the Zr^as and the 
Trikldas. 

A comparative study of these wheats has been made fqr a year. Thev 
were sown on the December i, 1920 in a poor sandy soil, in lines 20 cni 
apart, at a depth of 7 cm, and each grain was 5 cm. from the next. ' the 
rainfall for the year was rather above the average. Thejiard Moroccan 
wheats have shown themselves to be rather late, somewhat subject to 
rust but possess good agricultural qualities. The Zreas have given the 
best results, especially the white smooth kinds. The average weight of 
the ears exceeds 5 grammes. The Trikkias are placed second with an 
average weight of ears 4,37 gm. 

The Maizzas, inferior to the former, are however better than the 
Askers. 

Chemical analysis indicates a high percentage of nitrogenous matter 
sometimes exceeding 15 % and very Uttle moisture. 

In short, according to this preliminary test, the hard Moroccan wheats 
are wheats of excellent quaUty and value. i’. C 

1047 - Is the Transplantation of Maize advantageous 9 — atoRErxiNi, a. (r. isthuio 

Supcriore Agiario Sper mien tale, Perugia), in L’ Italia a^ricola. Year 50, No. 8, pp, 051 /- 

263. Piaceu^a, Aug. 1922. 

ScHREBER in France and Ulpiani in Italy have suggested the trans- 
planting of maize so that it may serve as a second crop after wheat. This 
method is not however employed in any of the countries where maize is 
cultivated. As no experimental data were available, the writer has tried 
this method several times at San Dona di Piave and on the estate of Casa- 
lina, attached to the Institute of Agricultural Experiments at Perugia 
and has made the following report : — 

1) The growth of maize by transplanting is technically possible, 
as the plants take root again fairly easily and slight watering at the time 
of transplanting suffices to ensure that more than 90 % take root again 
in normal conditions. 

2) As compared with plants from direct sowing, those which 

have been transplanted have greater root development owing to the 
greater number of internodes covered by the soil, and not less development 
of the part above ground; they ripen 10 to 15 days earlier and certainly 
give a higher >ield. On the other hand there is the increased cost of la- 
bour, which, in ordinary circumstances makes the transplantation of maize 
generally undesirable, except in special conditions as for example to replace 
crops that have failed or blanks caused by insects or other agents in or- 
dinary crops, or else as a second crop after wheat. F . D. 

1048 - Competition in Rice Transplanting in the Province of Novara (Italy) 

in 1921 (1). — Novelli, N., ToGNA-ro, E . and Rofpia, A., in U A'^ricoU^ri^ praim> 

year XXVI, No. 2, pp. 24-31 Novara, 1922, 

With the object of encouraging rice growers to adopt on a large scale 
the practice of transplanting, the " Comitato provinciale di Propaganda 

{i) Sec R. Nov. 1921, No. 1113. [Ed.) 
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per le coltune alimentari della provincia di Novara ” in collaboration 
v^^■th the *' R. Stazione Sperimentaie di Risicoltura " of Vercelli and with 
the “ Cattedra ambuiante di Agricoltnra " of the Province, held a prize 
conipetition for the agricultural year 1921. The prizes amounted to 
22 000 lire and the total area of the competing rice fields measured 163.20 ha. 
The variety gro^ was in all cases but one (Onsen), the original Chinese 
rice. The present article was the Report of the examining Committee 
for the competition. Out of 27 transplanting experiments, 9 were made on 
a new ricefield, — 13 after rape for seed — i after colza for seed — i after 
rye for seed — 2 on fallow land — i on a 10 year old rice field. The pro- 
duction of rape and colza was 7.50 qx. to 13 qx. of seed per hectare, and 
that of the first crop of hay from 22 to 42 and up to 70 qx per ha. 

Transplanting was limited to small portions of the rice field ; it was 
easy to make comparisons at any point between the transplanted rice 
and that grown in the ordinary way ; they showed that transplanting 
itself allowed very high average productions of 60 to 65 and up to 78 qx 
of paddy per hectare to be obtained. 

In all these tests and to a more marked degree than in those of 
former years, tlianks to the increasing improvement in method especially 
as regards the date of transplanting, the number of plants in each small 
bunch, the distance between the bunches, etc., the various and important 
advantages which are the result of the adoption of transplanting have 
been observed. They may be summed up as follows : — 

1) a surplus production of from 8 to 10 qx of paddy per ha. ; 

2) a secondary crop of rape, colza, forage, or in any case of good 
green manure ; 

3) less impoverishment of the soil consequent on shorter sub- 
mersion ; 

4) better grown stalks, and consequently greater resistance to 
lodging ; 

5) increased development of the panicles and the grain and greater 
purity of the seed. 

6 ) better distribution and increased eraplo5unent of manual labour. 

1049 - The Encouragement of the Growth of Lupins in Germany. — Simon, FtoI. 

(Drescleu), in De'i^tsche L'lndwirlsdiaflhche Presse, Year 49, No. 46, pp. 316-317, 

2 figs. Berlin, June lo, 1922. 

The growth of lupins is being developed in Germany and should be 
enaru raged, as the seeds, when deprived of their bitterness by improved 
methods give an excellent food, rich in protein. The writer remarks 
that the plant grows not only on light soils, as is generally believed but also 
ou sandy-loam and close granitic soils ; it is only necessary that the soil 
should not contain too much lime (i). Thanks to its vigorous and well 
developed root system, the lupin is able to find its food even in poor soils ; 
this observation is specially applicable to phosphorus. Further, hke all the 
begiiniinosae, this plant enriches the soil with nitrogen, and is therefore an 

(i) See R. May- June 1922, No. 551. {Ed,) 

[l•4Y-lt48] 
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advantageous crop. In order to secure nitrogen fixation it is necessary 
to have reraurse to inoculation. Although some species of lupins, includ- 
ing the yellow, have been grown in Germany for a long time, its general 
diffusion is still limited. For this reason the root-inhabiting bacteria of the 
lupin are either not common in soils in Germany or entirely absent, it 
is true that, in many places, similar plants are found such as the little 
Ornithopus perpuullits of sandy uncultivated soils, and certain perennial 
species of lupins native of North America, grown for ornamental purposes 
or found in woods ; but the bacterial species which are special to them 
when inoculated on lupins, only produce a feeble growth of nodules. 

The Saxon Experimental Station of Vegetable Physiology at Dres- 
den has made various experiments of inoculation of lupins with root- 
inhabiting bacteria of various other I/eguminous plants. For the yellow 
lupin [Lupinus luteus) only the bacteria of serradella (Ornithopus satmt%\ 
hasten the growth of the plant in similar degrees to those of the bacteria 
of the yellow lupin itself ; the bacteria of other Iveguminous plants, such 
as beans, vetches, red clover, etc. are inert, and the growth of the plant 
takes place with difficulty, as with the un inoculated control. It is therefore 
desirable to make use of bacterial colonies taken from the lupins themselves, 
The inoculation of the soil with another soil is difficult, costly and uncer- 
tain and the inoculation of seeds with pure bacterial cultures is preferable. 
When the crop is already advanced, it may still be worth while to make a 
late inoculation. 

Inoculation is indispensable in soils on which lupins are grown for the 
first time, but naturally this does not suffice in itself and for example 
the plants must have a certain amount of potash and phosphorus at thdr 
disposal, 

P'or twenty years the bacterial cultures “ Azotogen supplied by the 
Dresden Experiment Station, have given excellent results. The growth 
of lupins has succeeded very well even in very poor, granitic soils culti- 
vated for the first time : the inoculated lupins have made a vigorous growth, 
while those not inoculated have grown poorly. 

Inoculation will prove very important for makit^ large areas culti- 
vable. In this connection the writer states that in Germany there are 
stiU 2 million hectares of non- marshy land uncultivated and a still greater 
area of marshy land. F- ^ ■ 

1050 - Action of various Manures on Beans. — van hauten, a. {Latidw. Versuch- 

felde der Univerpit&t Gottingen), in Journal fiir Landwirtschaft, Vol. 7 ^ , No. i, PP- 

Berlin, July 1922. 

Autumn sowings were made in 8 plots, which had already been manured 
in previous years and in which the last crop had been barley ; they contain- 
ed average amounts of phosphates and lime. Spring manuring was given 
with 50 % potassic salt, sulphate of ammonia and basic slag various > 
compounded. 

During growth the lack of potash was alreadv^ revealed in the p 0 ^ 
to which no potassic fertiliser had been applied : the plants did not flouns 
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ind the leaves turned yellow, these differences becoming more marked 
^fter flowering. In the plots which were defective in potash, maturation 
yas earlier, but the yield lower ; on the other hand manuring with potash 
laused the yield to show a constant increase though to a less degree when 
nanuring with ^tash was accompanied by manuring with phosphates, 
sitrogenous fertilisers did not have any beneficial effect, which is to be 
ixplained by the fact that the beans are able to supply themselves with 
litrogen. Phosphatic fertilisers were clearly injurious, evidently because 
he soil was already over supplied. The yield, in quintals per ha., was as 
oilows : control 12.20 — with potassic fertiliser 16 — with phosphatic 
1.40 — with nitrogenous 10 — with potassic and nitrogenous 16 — 
nth potassic and phosphatic 13 — with phosphatic and nitrogenous 8 — 
vith the three fertilisers combined 15.60. 

At the same station, Fest had obtained, in 1908, a similar result with 
he same fertilisers. In estimating the yield in dry matter, the general 
esults are not modified appreciably. The average size of the seeds was 
•ery nearly the same, their weights varied from 36.23 to 41.01 gm. per 
:oo seeds. 

The percentage of crude protein was less in the seeds of the potash 
jlots, because, in the latter stages of maturation, the non nitrogenous ex- 
lacts are preferentially deposited in the seeds. In the potash plots, 
;he maturation of the seeds and consequently the deposit of the non-nitro- 
, venous substances, could be completely effected. Absolutely however, tlie 
imount of protein was greater in the potash plots. 

Contrary results were given for starch and fats. On the other hand, 
;he percentage of ash was greater in the potash plots, and potash in 
arge quantities was found in the ash. L. V. 

loji - Biazllian Forage Plants (i}. — de souza brito, e. c. (Kscoia Supedoi de Agn- 
cuJtura e Medicina Veterinaria), Apuntamentos sobrc as no.ssas principaes forragens 
nativas e cultivadas, Ministerio do. A^^iicuUuro , Indusiiia e Ctrmmercio, de Infor- 

ma.fdes, Rio de Janeiro, igi8. — A. Eavoura, Roletim da Sociedode Nacional de Asticul- 
hirj, Year XXIV, Nos. 9 and 10, pp. 380-385 ; Nos. ir and 12, pp. 425-432. Rio 
de Janeiro, Sept. -Dec. 1921. 

Dr, DE Souza first considers the importance of the forage question for 
Brazil, He then quotes all that the Argentine has done to improve its 
pastures by replacing the hard native grasses by more tender grasses and 
especially by acclimatising leguminous plants from Fnrope. He then 
stupes, from a practical standpoint, the principal Brazilian forage plants, 
indigenous and cultivated, at least such of them as have been determined 
botanically, analysed and tested in the “ postos zootechnicos 

IxoictHnous for.\ge grassEvS or those which have become wild. 

" Capini gordura " or “ Catingueiro ” {Melinis minuiiflora {2I. -- 
Dns is one of the commonest forage plants in almost all the States of 

fO R. 1915, No. 472 ; R. 1917, No. 1020 ; R. 1921, Nos. 386, 1116 and 117. 

(2) Syu. Panicum minuUiU>rum. See i?. 1915, No. 201; 1917, No. 18; 1921. 
^0. Si 6. (Ed.) 


FORAOF CROM, 
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Brazil. Under a temperate climate, it forms permanent pastures, sometimes 
very extensive, as in the numerous " fazendas ” in the States of Rio 
Janeiro, Sao Paulo, Goyaz, etc. It grows well with the Uegiiniinosae. 
According to the analyses which have been made at the “ Posto Zootech- 
nico Federal ”, it contains, before flowering, 12.8 % of digestible nutritive 
substances, with a nutritive ratio of i : 20, and after flowering, 21.9 
digestible matter with a nutritive ratio of i The hay contains 44 

of digestible substances. This plant is chiefly suitable for milch cows. 
There are 3 varieties : — “ gordura branco ” (white var.) — “ gordiua 
roxo de hastes finas y longas ” (red var. with long thin stalks) — “ j^or- 
dura roxo de hastes curtas ” or cabello de negro ” (red var. with short 
stalks). The first does best on strong deep soils ; the red “ capim ” pre- 
fers stiff soils. This grass is resistant to drought ; but not to excessive 
moisture. 

2) ” Graminha ” or “Capim de burro” (Cynodon Dadylon). — 
Couch-grass is common all over Brazil. The ” carrapicho beiyo de boi” 
{Desmodium ascendens) is one of the very few leguminous plants that 
can be associated with it. It resists drought and trampling very well. 
Before, during and after flowering it contains respectively 21.8 — 26.7 
31.8 % of digestible nutritive matter, with the nutritive ratios i : 10 
— I : 10.7 — I ; 13. 

3) Chloris orthonoton. — Perennial forage plant in high and low 
meadowland. It is one of the most hardy grasses ; it is very tender and 
dehcate and is . easily propagated by seed and resists cold and drought 
These quahties make it useful, although it has no great nutritive value. 
Dr. DE AndIvADE found in it 6.8 of nitrogenous matter per 100 of dr\' 
matter. 

4) “ Capim mimoso”. — This name is given to several species 
of grasses, some of which are not yet classified and which grow on natural 
pastures in areas having a temperate climate. The “ capim mimoso 
of Matto Gro,sso and of Goyaz is Eragrostis pelosa, very rich in nitrogeti 
(12.66 of the dry’ matter) and, consequently, very much recomniended 
for fattening cattle. The same species is called “ panasco ” in Ceara, 

At Parana, this name is given to both .Uidropogon tener var. Affsii 
and Paspalum marginatum. The latter does not grow large, htit it i^ 
well liked by cattle ; it stands cold and drought and burning does not de- 
stroy it. The grass is common both in the State of Minas Geraes and on 
the ridges of the Capa and Urubfl. 

Andropogon tener var. Neesii is one of the good forage plants of 1 > 

it is tender and stands cold, drought and trampling. It also grows m the 
States- of Minas Geraes and Sao Paulo. On the fertile and cool soils oi the 
States of S^ Paulo and Parana grow two other species whkh bear e 
name “ capim mimoso ” ' Pantcum capillar e and P. nitulmn. 
nutritive ratios are respectively i : 4-i 1 : 6.2 

Another “ Capim mimoso ”, Eragrostis lugens var. glabrata, 
the most fertile soils of Minas and Goyaz up to Montevideo , it is 
liked by animals. 
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5) “ Graminha de Campinas ” (Chloris radiata), — This has neith- 
er great growth nor is it hardy, but the grass might be used for making 
ft’inter pasture. It contains, in the dry matter, 5.4 of nitrogenous matter, 
and has a nutritive ratio of i ; 8. Like all species of Chlorh, it flowers 
all the year round and produces much seed. Its propagation is easy and 
as a good forage plant it is worth growing. It is very common in the little 
frequented pastures of the States of Sao Paulo, Matto Grosso and Goyaz. 

6) " Capim flor ” “ flecha ” or " laiiceta ” [Panicum echinolaena) . 
— Several species of the genera Letochlopa and Tristachava bear the same 
common names. Panicum echinolaena grows on the upland of Uberaba 
up to Goyaz, Minas, etc., where breeders think highly of it. Before flower- 
ing it is tender and then becomes slightly tough. According to an analy- 
sis made at the Institute Agronomico ” of Campinas {Boktinde Agricultura 
de Sao Paulo, March 1914), the nutritive ratio is i : 6.5 ; its composition 
is therefore good. The grass has a creeping habit and prefers cool soils ; 
it withstands fires and forms a good constituent of winter pastures. 

7) “Capim branco " {Paspalum brasiliense) . -- Very common in 
Uberaba, Parana, Goyaz, etc. It is slightly hairy, but tender and well 
liked by cattle. 

8) “ Capim do campo ” {Panicum cayennense). ■ — In Para it 
bears the name of “ pennacho ", It grows in the States of Parana, Sao 
Paulo, Minas, Goyaz, Pernambuco, etc. Cattle only eat the plant if bet- 
ter iorage is lacking, because the blades are hairy and prickly. It stands 
drought and cold well. 

9) “ Grama commun ” [Paspalum notatum). — It forms exten- 
sive pastures of good forages which grows all the year round. It contains 
hi I % of nitrogenous matter and lias a nutritive ratio of i : 5.7. 

10) “Grama das ragas “ or “grama comprida “ [Paspalum dila- 
takm). — Indigenous and very common in southern Brazil ; cattle like 
it well ; of high nutritive value and contains 7.94 % of nitrogenous matter, 
and has a nutritive ratio of i : 4.5. 

11) “Capim guinc legitinio “ (Panicum maximum). -- Although 
probably of African origin, is native on dry soils throughout Brazil. It 
is perennial, of fairly high food value, easily grown, stands drought and 
is well liked by cattle ; makes good hay and gives several crops a year. 
Eight varieties are known, all of good quality. The analysis of plants be- 
tore flowering, made at the “ Institute agronomico “ of Campinas, gave as 
composition of the dry matter Xitrogenous substances 9.25 % — 
lals 1.96 — organic matter 65.67 — non nitrogenous matter 32.26 — 
cellulose 22.2 — Nutritive ratio i : 3.8. It is the forage grass which is 
preferred in the Antilles, as it will support a large head of cattle. It is 
specially suited to rather sand}" and humiferous soils. 

12) “ Capim Jaragufi” or “ capim provisorio “ [Andropo^zoit rujas) (i). 

In Matto Grosso the plant is termed “ Sape gigaiite “ and “ Capim ver- 

melho “ in Goyaz. It is native in the State of Goyaz, Matto Grosso and 

d) See R. No. 1154. (£rf.) 
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Pianhy ; perennial ; tillers strongly and grows to a large size. Cattle are 
partial to it. Thrives on cool clay soils and makes good hay provided 
that it is cut before flowering. It requires annual burning (which can be 
replaced by heating) and, on fertile soils, a large head of cattle, which slows 
its growth and delays its hardening. 

According to Dr. Athanassof's analyses, at the Institute Agrono- 
mico ” of Campinas, its digestible nutritive constituents and nutritive 
ratio have respectively the following values : — for green forage 
before flowering ; — -15.6 % ; i : 6.8 — ■ during flowering period 
18.9 % ; 1 :20.2 — after flowering 20.33 % i ’ 25 — for hay : — made 
from grass before the flowering stage — 47.8 % ; i : 10.4 — made from 
grass after flowering 55.03 % ; i : 15.3 It forms excellent pastures bv 
growing together with “ capim gordura ” and leguminous plants. 

13) “ Capim coloniao ''or milha roxo " [Pa^falnm virgaimi 
var. con^persum). — It grows in low cool soils; is easily propagated; 
gives good hay, provided it is cut before flowering — > Percentage compO’ 
sition (dry matter) : — Nitrogenous matter 6.07 — Fats 1.45 — Xom 
nitrogenous extracts 35.14 — Cellulose 5.14 — Organic matter 68.07 

— Nutritive ratio i : 6.4. The name '' milha ” is also given to the follow* 
ing allied species wliich have the same habitat and which, like the preced- 
ing grass, do not stand frost : — P. griseum (" milha branco ") of Parami 
and Sao Paulo — P. intermedium (“ milha ”) of Sao Paulo — P. makco 
phyllum (" milha roxo ”) — P. aureum {” milha doirado "') of Sao Paulo 
Minas, etc. — P. densum (“ milha branco ” or " milha da Colonia”) — 
P. conspersum (“ milha do brejo ”) — P. altissimtm (“ milha coloniao ”1 

— P. Cruz-Ardeae (“ milha de campo ”) — P. laeve “ milha do campo 
cultivado ”). 

14) ” Pasto imperial'" [Paspalum scoparium). — Indigenous from 
the Amazon up to Montevideo. There are 4 varieties : — i) smooth ; 
2) hairy ; 3) with small flowers ; 4) with narrow blades. The height 
exceeds i m. ; it is propagated by rhizomes and by seed ; is resistant to 
heat. Plants analysed after flowering contained in the dry matter:— 
6.64 % nitrogenous matter; 2.10 fat ; 37.33 nitrogen free extract; 21.82 
cellulose ; 67.89 organic matter ; nutritive ratio i : 6.4. 

15) " Capim fino de folhas longas (Panicum oppressim). — lu 
Para the plant called " cannarana fina It grows on the low lands of 
the State of Rio de Janeiro and of northern Brazil and prefers clay soils 
and provides a good forage. 

' 16) “Capim de planta “ {P. numidianum). — Has little nutn- 
tive value, but on cool soils gives every year several heavy crops. 
tritive ratio from i : 10 to i : 13.2. 

17) “Capim de. Angola” [Panicum spectabik), — Introduced from 

Africa when colonisation commenced, it is grown in the low lands and 
found wild on the banks of the Amazon and Guapore rivers in the States 
of Pernambuco, Bahia, Ceara, as well as in the Guianas and the Lesser 
Antilles. Nutritive ratio 1:32. , 1 1 

18) “ Barba de bode ’’ [Aristida pallens). — Grows inSaoPauo, 
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Grande, etc. Cattle eat it so long as it is young and tender. Before 
lowering, its nutritive ratio is i : 4.2 ; after flowering i ; 10. 

Several other species, all of small nutritive value bear the same common 
lame:- Sporobolus argutus, nutritive ratio i : 10.2 ~ Andropogon 
nutritive ratio i : 9.36, of Rio Grande and Minas Geraes - 
ipanicMus, Cteniuw cirrhosum, of sterile lands of Minas Geraes and other 
States — * Eragrostis reptans of the island of Maraj6> characteristic of low 
:Iay soilS) stands drought, and is useful for horses. There are still other 
[oiage plants of the same class Capim Iknxo " {Elionurus candidus) 

3f Rio Grande do Sul, frequent on the sand hills, bitter and, consequently, 
little liked by cattle — “ Capim membeca {Andropogon virginicus), 
which grows in several States — Capim branco “ or “ pasto branco “ 
3r“Moroto'" (d. glaucescens) , very common in Minas, Goyaz and Sao 
Paulo — " Capim amargoso “ (Elionurus hUflorus) gives good hay and 
animals only eat it dry ; it can therefore form reserve pastures for the sum- 
mer (dry plants) or for winter (frozen plants). 

19) “ Capim bobo ” [Andropogon saccharoides) . — Abundant in 
Mo Grosso and in- the State of Sao Paulo, on the edges of woods. It 
poes not stand drought, has need of shade and is very nourishing. Nu- 
mtive ratio i : 4.1. 

20) “Capim gigante “ (Tnpsacum dactyloides) . — Is considered 
I good forage in the high lands of Mara jo and Paia, but is much more 
:ommon in Goyaz. The plants in flower reach a height of 3 metres. 

21) “Capim burrao “grama de Jacobina ” (Chloris hahiensis). 

- Excellent forage plant of the interior part of the State of Bahia, and 
ilso that of Pernambuco, Para and some of the Southern States up to Mon- 
;e\ideo. It contains in its dry matter:— Nitrogenous matter 10.32 % 

- Fats 1. 18 — ritrogen-free extract 30.27 — Celliilose 19.43 ~ Or- 
ganic matter 61.20 — Nutritive ratio i : 3.2. Requires cool fertile soils 
md is worth growing on a large scale on account of its high food value 
ind its facility of adaptation to various zones of the count^\^ 

22) “ Capim doido “ capim conipridn ” (Aruiropogon Minarum 
Kimth. = Sorghum Minarum Hack). — Native and common in several 
tones of the States of Minas, Espirito Santo and Sao Paulo. It seems to 
prefer heavy soils. Perennial ; height about i metre ; has never, so far as 
is known, caused poisoning. 

Another sorghum. Sorghum halepense, is grown in the State of Sao 
Paulo, which has shown itself very nourishing and stands trampling. 

^ 23) Panicum cordaium. — Grows only in the low lands of the 

of Rio de Janeiro, where it is common on the banks of ditches. It 
s an excellent forage plant cut for use green and will probably make 
jood hay., 

24) “ Pampuan “ or “ papuan “ caudicans). — Breed- 

give this name to several forage plants much esteemed in the interior of 
^yaz and of some other States, and which are well suited for fattening 
■jWe. Six varieties of this sj)ecies have been identified. In the States of 
lias, Goyaz Sao, Paulo and Matto Grosso, the same common name is gi- 

[U51] 
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ven to a species of Panicum ; in Pard and Rio Grande do Sul, Paspakni 
furcatum is called “ pancuan 

25) " Capim assii" [Panicum megiston). — Good forage 

of the island of Marajd ; grows on sandy-argilaceous soils, is hardy and 
reaches a height of 10 metres. It can be mown. 

In the interior of Minas, of Sao Paulo and on the low lands of Parana 
the same common name is given to Erianthus Trinii, a good forage plant 
resistant to cold and drought. In the interior of the State of Bahia, this 
name is given to Eragrosti^ hrasiliensis Nees = E. bahiensis Schultes a 
perennial plant of about i metre in height, well liked by cattle, 
fniarthria fasciculata, a fairly good forage plant also bears the same name 

26) “ Pe de gallinha — vSeveral forage grasses some of whicl: 
have little nutritive value, bear this name Eleusine indica, common 
on the heavy .soils throughout Brazil (it is called “ capim de burro” in 
the north): it is tender and, under ailtivation, gives an abundant production- 
nutritive ratio I : 3-3 — Cynodon Daciylon, more often called graminha” 

— Panicum sanguinale, very common especially in Matto (drosso, Sao Paulo 
and Rio Grande do Sul ; gives good hay if it is mown before flowering. - 
P. Crus-GalH — Poa annua, common in Rio Grande do Sul and vSao Paulo. 

27) “ Capim manexivi'’ or “ pe de papagaio ” (Eleusine coracam). 

— Before flowering, this plant is very tender ; the nutritive ratio is l : 3 
and it makes good hay. 

28) “ Grama de Pernambuco " or “ capim de Macahe ” [Paspahm 
mandiacanum) . — This plant grows abundantly on fertile soils. Before 
and after flowering the nutritive ratio is respectively, i : 5.6 and i : 3.9j 
When tender, cattle eat it, but only in the absence of other forage, ij 
is indigenous in the Northern States, Owing to cultivation in the State c** 
Sao Paulo the composition has been much improved ; it contiiins 8.75 ^ 
of nitrogenous matter, with a nutritive ratio of i : 4.5. It gives from 
to 7 abundant crops per year. 

29) '' Capim gordo ” (Paspalum conjugatxm). — In Para it i 
called “ capim de marreca It is native on cool soils of Rio Grande 
Parana, the island of Marajd and the South of Matto Grosso. Nutritiu 
ratio I : 3.3 before flowering ; i : 4.9 after flowering. The grass is 1101 
resistent to drought. 

30} '' Capim coco roly') " capim batatal ”, “ capim cebola 

“graminha de Araraquara ” (Chloris disiichophylla) . — Grows on sand} 
shaded soils in several parts of Brazil and II ruguay. Does not stand drough 
but its composition makes it one of the best forage grasses of Brazil 
before flowering the nutritivfe ratio is i : 5.8; during the flowering i^enix 
I : 4.5; the hay contains 7.09 % of protein. 

31) “ Grama mineira ’’ (Sienotaphrum glahrum). — Grows on dr} 
soils ; stands drought, but not trampling ; perennial ; nutritive ratio i : 3-2 
said to be of English origin, native in Matto Grosso, Minas, etc. 

32) “ Grama major Ignacio ”, ” grama de S. Carlos ” 
laxum Lam. = Paspalum plantagineum N. b. E.). — Very common 
cies at S. Carlos do Pinhal (Sao Paulo), in Minhas, Bahia, Rio de Janeiro. 

[IWI] 
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When a’ltivated, it gives 6 toy crops a year, with a total yield of about 
50 tons per ha. The nutritive ratio is narrow, namely i : 3.7 before flower- 
and 1 : 4.3 after. 

33) “ Capim Araguaya — This is a still undetermined species of 
Paspalum, very common in the States of Goyaz and Matto Grosso, very much 
valued as a forage plant. Grows on damp soils and makes good hay. 

34) “ Cevadilha " (Bromus unioloides). — Indigenous in Parana; 
it is the “ resene grass ” of North America and the commonest forage 
plant of the Province of Buenos Aires, It is suitable for cultivation ; 
when trampled by animals it becomes perennial. Nutritive ratio before 
flowering l : 3.6. 

35) “ Capin palmeira ”, “ capim legue ” {Panicum sulcatum), — 
Remarkable for its abundant production and its exceptional richness in 
jiitrogenous matter ; nutritive ratio i : 2.6 before flowering and i ; 2.7 
after. 

The following species, for which the States where they are common- 
est are indicated, are considered good forage plants : — 

36) “ Capim setaiia ” {Seiaria hrachiaia) : — Ceara. 

37) " Capim andrekice [Leersia Lexanda) : — Para, Goyaz. 

38) '' Pena ” {Andropogon brevi/olius) : — Para, Goyaz, Amazonia. 

39) ” Capim zabo de rato ” [Panicum villoides) Para and other 

Itates. 

40) “ Sentiuella ” {Paspalum parviflorum) : — Para, Goyaz, Espi- 
ito Santo. 

41) “ Grama do cerrado ” [P. obtusi folium) : — Parana. 

42) “ Cannarana rasteira ” (P. repens) : — Para, Matto Grosso. 

43) “Cannarana de folha minda ” [Panicum ampiexicaule) : — 
Para etc. 

44) “ Cannarana roxa ” (P. zizanoides) : — Para Matto Grosso, 
Bahia, iVIinas, Rio Grande. 

45) “Capim mimoso do Piauhy ” [Dactylotenium aegyptiacum) : — 
Para, Ceara, etc 

46) “ Korquilla ” [Paspalum papillosum) Para, etc. 

47) " Murukid ” [EragrosHs Vahlii) : — from Para to Southern 

Brazil. 

48) Paspalum platicaulon : — Rio Grande do Sul. 

49) “ Grama de pent a ” [Tritic^ml repens) : — Rio Grande do Sul. 

50) “ Coqueirinho ” [Paspalum plicatumy.— Rio Grande do Sul. 

51) “Capim arroz “ [Panicum oryzoides) — Sao Paulo and other 

States, 

52) “Capim gengibre ” [Paspalum falcatum):— Sao Paulo, etc. 

53) ‘'Capim felpudo ” [Panicum sp.). 

54) ‘ Capim de cheiro ” [Kyllingta odorata):— Rio Grande do Sul 
States in the north, 

55) Capim cevadinha “ [Bromus inermis) Considered to be an 
exotic ; it is native in the State of Sao Paulo ^ 

56) “ Capim jaguare ” [Panicum sx?.) Rio Grande do Sul. 

[usi] 
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57) “ Grama lanceta (Chlorh sp,) : — Campos-Rio. 

58) '' Capim marambaia " [Chloris sp.) : — littoral. 

59) “Capim camalote ” {RoUboeUia compressa V2iT. fasciculata) 
on high dry lands of Matto Grosso ; excellent forage ; durable. 

Exotic forage grasses. — “ Capim de Rhodes {Chloris Gayam 
and “ capim favorito ” or “ capim de Teneriffe ” [Tricholaem rosea) havel 
been introduced into Brazil and grown with success. 

Indigenous or acclimatised leguminous forage plants : -- 

60) Zornia diphylla. — Common throughout Brazil ; gives a good 
hay with 9 % of digestible protein and is well liked by cattle. Thirteen 
varieties have been identified. 

61) Galactea tenuiflora var, villosa. — Common in Rio Grande do 
Sul. Perennial. The dry matter contains 19 % of nitrogenous matter. 

62) “ Carrapicho bei^o de boi " or “ amor de campo ” [Desmodm^ 
ascmdens) . — Grows all over South America and in the Lesser Antilles. 
Associates well with grasses, stands cold and drought and does well on all 
soils, but best on heavy soils ; is easily propagated and is suitable for all 
kinds of domestic animals. Nutritive ratio r : 5.5. 

63) “ Barbadinho "or “ Carrapicinho " {Desfnodium barbatum). 

— Grows throughout South America ; eaten by aU domestic animals. 
Nutritive ratio before flowering i ; 3.2. More than fifty species of this 
genus abound in Brazil ; among them Z). alhijlorum — D. aspemm ~~ 
D, axillare — D. cuneatum ~ D. pachyrhiztm — D.uncinatum — D.in- 
ccmum *- T>. bracfeatum — D. molle — D. leiocarpum (“ maimellada 
de cavallo ”) (l) with a nutritive ratio of i : 2.5 before flowering and r : 2.8 
for the hay — D. cajanifoUum, nutritive ratio before flowering i ; 2.7 

- D tortuosum Welb. -= D. spirale D. C. (“ erva di mendigo ", “trevo 
da Florida ") ; nutritive ratio i : 2.3 before flowering and i : 2.8 for the hay. 

64) "Capim bambd” [Cassia Langctorjii) : - Common through- 
out southern Brazil. 

65) "Carrapicho" [Aeschynomene falcatu var. pleurijuga): — ir 
almost the whole of South America, in Brazil, etc. 

66) " Lentilha do campo " [A. hrasiliana) : — Para. 

67) " Sensitiva mansa " (A, sensiiiva) ; nutritive ratio 1:2.8, 
A, americana Lin. (Glazion), A. tyacursis n. sp. Tomb, (Glazion), J. 
ginala and A. hystrix are also good forage plants. 

68) Cassia roiundifolia, — Throughout Brazil, Central America, 
the Lesser Antilles. 

69) " Feijaositiho " [Rkynchosia rntnima). — In the States 0 ^ 

North and in the districts of the South with a temperate climate. Miist 
not be confounded with " olho de pomba " (R. phaseoloides), the lea^ Cfc 
of which are supposed to contain a poison, whereas the former is (pi ^ 

harmless. ‘ • r tral 

70) Vigna vexillaia: — Australia, India, Tropical Africa, ten 

America and part of Brazil. Good forage plant. 


(1) See R. 1930, No. 1097. [Ed ] 

[l«l] 
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71) “ Feijao .de praia - or " batata sana {Vigna luteola): - Pard, 
^azopia, Sao Paulo. Very much liked by horses. 

72) Wassourinha [Stylosanihes viscosu). — Associates with 
grasses. Requires cool soils. Cattle are very fond of it. There are 10 
species of this genus in Brazil. 

73) Glitoria cajanifolia Benth. == Lotus jlumin&nsis Well. - Com- 
niofl throughout Brazil and in Central America. Bears the name “ espe- 
lina falsa . The same common name is also given to C. guyan&nsis, a 
good forage plant of the interior of Brazil. There are 15 species of this 
genus in Brazil. 

74) Oro ’ {Phaseolus panduratus), — Kxcellent forage plant of 
the Northern States ; the hay contains 18.8 % of digestible protein. 

This genus contains 28 species in Brazil, all of them excellent forage 
plants ; the principal of them and their habitats are Ph. Martii, Ceara 
- ?/ . lortgipedunculatus, Ceara, Pard. Piauby, etc. — Ph. prostratus, 
Riode Janeiro, Sao Paulo, Rio Grande do Sul, Minas — Ph. longifolius, 
Rio de Janeiro — Ph. buxilensis, idem — Ph. hsiocarpus (“ panapana- 
tania ” in Paid;, Amazonia, Rio Grande do Sul, etc. 

75) “ Postomeira ” or “ trifolio hirsuto " {Eriosema crinitum) : 
Para, Minas, Go>^z, Sao Paulo — E. longijolhm, E. stipulare, E. strictum : 
Cloyaz — E. violaceum : Rio de Janeiro — have not yet been studied. 

76) “ Trevo {Trifolium polymorphum] and “ trevo branco 
IT. repens) native in pastures of Rio Grande do Sul. 

77) “ Manduvira grande ” (Crotalaria paulina) and “ Mandnvira 
peqiieiia ” {C. viiellina) common throughout Brazil, excellent forage plants. 

78) “ Feijao de boi ” (C. incana), much esteemed in Ceara; its dry 
matter contains 19.5 % of nitrogenous matter, f. stipularia and C. 
nspertillo, very nourishing forage plants, grow in Minas and Rio de Janeiro. 

70) Gassta calycioides. — Common in Goyaz, Piauhy, Ric , Pard. 
The phnt, which is not tall is liked by cattle. 

80) Certrosema virginianum. — Throughoit Brazil. Other Bra 
jziiian species C. paseriorum — C. brasilianuni — C. rotundiiolium — 
i arenarium — C. grandiflorum. ~ C. rubescens — C. hastaium. 

Forage ilakts BEEONGixrT to other EAivnijEs. — Compo.itae. — 
Cravorana ” or cravoda ro^a ” {Ambrosia polvstachya) ; nutritive ra- 

Gentianaceae. — “ Asperana ’ ’ (il/ enyanthes brasilica) 1 — Pard, 
^io, Go^'az. , 


Maran taceae. — Arumarana {Thalia geniculata ; T. puhescens) : 
" throughout Brazil. 

Amarantaceae. — “ Erva n go ” 0 r ‘ ' pe rpetua ’ ’ ( Telanthera poly- 
lonoidt's, T. ramosissima, T. brasiliam) Ceara, Rio, etc. Nutritive ra- 
tio 1:4. 

Hu pho r bia ce ae. — " Velame do Campo ” {Croton campestris) 
ind many species of “ mandioca canipestre 

Solanaceae. — “ Couvetinga ” or “ Capeira branca ” (Solanum 
'^^ncidaiiini)^ of great nutritive value ; it is used in Minas. 
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suspected to contain in its leaves a cyanovenetic ducoside • the < 
case with Teran^nus .oluUlis. T. uncLtuTmTu^UZ^l^''^ 
bravo ) etc. On the other hand the fono;ing species have L T 
leaves and consequently make good forage, but theiLeeds are ktr**' 

contain a cyanogenetic glncoside or are suspected of doing so •- P/ 

■fava Belem) - PI,, amazonicus - pl caWfa ^ 
ius - Ph ohhqmjolius - Pachyrhizus bulbosus {" jacatnp(:d"^c"^' 
vaha gluMa (“ fava de quebranto or “ feijao mandate °) * 

rt 

plants belonging to other families (l) - Known 
der the general name of " ervas ” they are numerous. The writer notes 

in Southern Brazil. _ ^Car"" ’ coriiitoUa) (2), more comma 

Lomatozona artemhaefolia. ^‘‘’'‘^^‘onanthoides] - 

longilobu^ Minas,- sKuirGoyaz; etc" " ^ 

A c a n t h a c e a e. - ' ' Herva do gado ’ ' {Ghaefotfivkx lythroides Linda 
= Hemzehalythmdesnees) - a few species ol R,;dlk. ^' ^ ' 

Dioscoreaceae. - Different species of Dioscorea. 

ID .®®®“‘‘’*'caceae. — “ Maracuja de raposa ” or " maracuia de tatn 
(-P«* toxicariu), fruit poisonous, and sevLal other specie" 

Eravii] — “ dnnroHi h tangaraca ” {Psrchotm Man 

Lnus ^ and a number of others. Th 

fresLrbfwh cL " '2 T ” poisonous. The, 

art shrubs which grow on the edges of woods in the middle of forage snecje<' 
sometimes cattle eat them and are poisoned. lorage specie. 

specks" ^ ^ ^ ^ ^ ~ Arapabaea {Spigeliu ; several othei 

Funjfm ~ ” {Dctphnopsis brasilknsis wi 

T ~ capitao " or “ acariifoba ” {HvdmoUk 

qmnquelaba var. angulata and other varieties of the same specie.s - " Ci- 
cuta (H. leucocephala) . ^ 

K P. 

1052 - Varieties of Maize for Silage Purposes. ^ See No. 1079 oi this 


{i)See p. u)i-^ No, 1034: R}iyncho$ia phauoUride^ and R. wimma eonbkleted a‘ 
poisonous for cattle in the State of Rio de Janeiro. {Ed.) 

(2) See I?. 1919, No, 477. (Ed.) 

[iMi-mis] 
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„i3 - Composition of the Forage PJants “ Guinea grass” (Panicum maximum 
and P.jamentorumy and “ malojillo” (p. barbiaode) grown atVor^. 

RiCO.-DO^^^^.P- A.l. m GobUrno de Puerto Rico, I>cparla,ncnto do A.rLlLa 
, r,„bo,o, Estacwn Experimental Insnhr, Rio Pedrae, Circnla, N'o, 6, pn. bihli^ 
ijrapliy of lo publications. San Juan, 1922. ' ■ * 

"1 ■' n’alojillo ” or 

'inalojilla [Pameum barhnode ~ P. muheum) (i) and the “ hierba de 
5uinea ” or Guinea grass {Panicum tnaximum and P. jumenlorum) are ac- 
fmatised and widely distributed in Porto-Rico, where they have found 
,t<y favourable conditions, the former especially on the north coast where 
he ranifaU is abundant ; the latter, more resistant to drought, on the south 
:oast. They are much relished by cattle. 

ihe annexed Table gives the averages of analyses made at the Ri’o 
Wras Agricultural Experimenta 1 Station . The writer also gives the ana- 
ysisof the hays : iii the general average there was 8.13 % of -moisture in 
he hay of Pameum harbhwde, and 7.05 % in the hav of'p. maximum 
Ihe writer compares these data with those obtained for the same for- 
ge plants, when cultivated in other countries ; he refers to several esperi- 
Iients made by other writers to determine their nutritive value and gives 
Drmulae of rations with supplements of concentrates. 


Percentage composition and nutritive coefficients 
of Panicum barbinodc and P. inaxiTiium, gro7on in Porto-Rico. 
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1 



verage of all samples (g) • . . 

75.97 

2.15 

0.63 

6.47 

9.97 i 

2.10 

5-3 

imples grown on clay soils. . . 

75.23 

2.03 

0.58 

6.12 

8.13 

2.49 

4-9 

nnples grown on sandy soils . 

75.51 

2.05 

0.60 

7.27 

11.21 1 

2.14 

6.5 

tec' plants . . . 

82,02 : 

2.18 

0.76 

5-^3 

7-47 : 

r.40 

4-2 

‘Pe planb j 

72.95 

2.13 

0.56 . 

7.48 ' 

1 i 

11.37 

2-43 1 

5-9 

Paniam maximum: 




j 

I 



Average of all samples {4) . . . ^ 

73-69 : 

1.68 

0.578 

8.3 r 

10.91 

2.53 j 

7.2 . 

Samples grown on clay soils . . ; 

7417 : 

1-77 : 

0-693 ; 

7.96 

9.90 ; 

2.69 

6.4 

Samples grown on sandy soils . . 1 

73-21 ^ 

r.6o 

0.464 ^ 

8.65: 

11.92 1 

237 

8.2 

"^reen jjiants ' 

77-38 ! 

1. 81 

0.539 

6.67 

9.61 i 

2.27 

5-9 

plants , . 

70.00 

1.56 

0.618 

9.94 ■ 

12.21 i 

2.78 

8.7 

— — ' 





_ j_ 




F. D. 


(i) Some writers give this plant the name of Pufiicnvt innllc, but it belongs to another 
{A;ahor>s Note) 
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1054 - Para Grass (Pa n/cam and Paspalum {Pasp&Ium 

turn) in the Island of GU^QU — BriGOS, C.,m Guam A ^rkultaral Experiment Station 

Bulletin No. i, pp. 1-44, tables 15, pi. 6. Washington, Dec, 2, 1921. 

Most native forage gramineae in Guam have a low feeding value. 

For the last 10 years, the Guam agricultural Experiment Station has 
made a series of trials with native grasses in the feeding of livestock work 
and have proved the necessity of replacing these grasses by import^f] 
gramineae of superior quality, such as Para grass [Panicum harhinoi,^ 
and Paspalum (Pu'^falum dilatatum). Both these grasses are adapted to 
Guam conditions, being very vigorous growers during the wet season, and 
on the other hand, possessing special drought-resistant qualities (parti- 
cularly the paspalum) which render them valuable during periods of excep- 
tionally dry weather. 

Pameum harbinode was introduced into Guam by the Agricultural Kx- 
periment Station in May 1910 from the Hawaii Agricultural Experiment 
Station, where it had been introduced from the Fiji Island in 1902. 

It is a coarse grass with prostrate runners ; the stems grow upright 
when the ground is fairly covered with grass, and the plant reaches a height 
of 2 to 15 feet. It forms a good pasture grass if carefully laid down. It 
is readily propagated by seeds, roots, cuttings and by whole stalks. High 
yields are obtained on lowlands, and these may be increased by the appli- 
cation of farmyard manure or fertilisers. T.ivestock eat the grass readily. 

Both Panicum bar binode and Paspalum dilatatum should be well estab- 
lished before they are used as pasture. Para grass will support one ani- 
mal per acre of grass the whole year round and Paspalum can support 
much heavier grazing-. 

Paspalum dilatatum was first introduced into Guam in 1909 by the 
Experiment Station. Seed was obtained from the United States Depart- 
ment of Agriculture. Paspalum is a perennial having a deep fibrous root 
system, and is a bu^hy grass when not sown too. thickly. It is propagated 
by seeds or cuttings, but preferably by root cuttings planted i foot apart. 
It is especially suited for pasture and gives a good yield for at least 9 months 
of the year. 

It is adapted to a wide range of soils but grows best on rich and moist 
lowlands ; it will however thrive on comparatively poor and rocky soils. It 
is estimated to pasture at least i to 3 animals per acre all the year round 
when grown on fairly good soil. 

Each of these grasses has an excellent feeding value and a high protein 
content, 16,30 % average for Panicum barbmode and 14,9 % for 
dilatatum (air dried), 

1055 - Forage Sorghums. — Vinall, H. N. and Gativ, R. E. (Office of Forage Crop 

Investigations, Bureau of Plant Industry}, in United States Department 

Bulletin No. 981, pp. 1*68, figs. 25, bibliography of 20 works. Wabhinptt'ii. 

cember 21, 1921, ' r • 'n 

Sudan grass was introduced into the United States from Amca » 
1909, and from the one bag or eight ounces of seed has come prac 
all the Sudan grass now being grown in the country. The crops so 



FORAGE CROPS 


1235 


increase every year ; tlie value of tlie iyi8 crop was estimated at over 
10 million dollars. Sudan grass is to-day grown successfully in Australia 
South America, the Philippines. Hawaii. Porto Rico and Cuba. 

The plant is now technically known as Andyopogoh soyghuM suduncu- 
sis, although it was originally introduced from Africa under the name of 
Aitdropogon halePensis, which belongs to a nearly related species, Johnson 
Grass (Aleppo sorghum), which differs from it in the possession of rhiz- 
omes. The latter form is confined to the Mediterranean basin, while 
Sudan grass is peculiar to Central and South Africa (see appended map 
p.1236). 

A. halepensis is much grown in the Southeastern States of the Union 
but it lacks the forage qualities possessed by A. Sorghum s-udanensis. 

The latter is known under several other names, of which one is Hol~ 
:ifs Sorghum sudanensis (Piper) Hitchc. The author gives a botanical 
lescription of the plant and establishes its relationship with closely al- 
^ed forms, nearly all of wliich are of African origin. Among them may 
be mentioned : Tunis Grass {Andropogon sorghtini virgatus Hack [Piper] 
- Kamerun Grass (A. S. efjusus Hackel) — Tabucki Grass (A. 5. ver- 
icilltflorus Stefulel) • Chicken Corn (A. S. Drummondii [Nees] Hackel, 
)r Holcus Sorghum Dnimmondii [Xees] Hitchc) — a wild sorghum {A. S, 
Hemsoni Piper). The author also mentions the hybrids, especially Aus- 
tin's “ Johnsorgo ", obtained from the cross Honey sorgho X Johnson 
»Tass{i). 


Sudan Grass does not thrive in a cold climate and cannot be grown 
:o advantage at high latitudes, nor within 200 miles of the Northern 
boundary of the United States. Excessive heat and moisture such as 
ire found on the S. Atlantic coast and the Gulf of l\Iexico are, liow^ever, 
ilso not suitable for this plant as it is subject to the attacks of plant and 
immal parasites. Under other conditions it produces a more or less 
^ood crop, because although it has a high w^ater requirement, it is able 
n withstand protracted periods of drought and recovers quickly wdien 
am comes. Sudan grass is of most value in an emergency for making 
lay ; it forms good summer pasture and is useful as a soiling crop but 
s not so suitable for silage as maize or ordinary sorghum. Care must 
)e observed when using it as pasture for cattle 011 account of tlie prussic 
‘cid It contains. 

f author gjves information regarding the sowing and harvesting 
' v udan Grass, its cultivation as a catch-crop, and when mixed with 
egunies. He also mentions its diseases and enemies together with the 
lest means for their control. 

Sudan Grass seed should be planted about % iiich to i inches deep 
or heavy soils, and from i to 3 inches deep on dry or lighter 
T production it is best to drill or broadcast 20 to 25 pounds 

see per acre in the humid regions, and 10 to 15 pounds per acre iu 
^ oner portion of the United States. 


h) See R, May- June 1922, Xo. 51^. (lui.) 


[ 1 * 55 ] 



1236 


FORAGE CROPS 


The Natuml DistrihitUon of Grass Sorghtms in Africa 
and of Johnson Grass in Europe, Asia Minor and North Africu, 
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For seed production, 3 to 4 pounds of seed per acre are sufficient, drilled 
u rows 36 to 42 inches apart ; the rows should not be too far distant from 
;ach other or the roots will develop to an extent that renders subsequent 
iperations difficult. Except in irrigated districts, seed production is 
io«-a-days unprofitable, for the yields are low and the prices uncertain 
urther there is a great danger of the admixture of Johnson grass seed’ 
,nd it is practiplly impossible to separate the seeds of the two gra,sses 
)y any niechanical means. The author giv^es the microscopic characters 
li both kinds of seed. Sudan Grass can easily' be crossed with other sor- 
;lmms. In order to prevent natural crossing, Sudan grass intended for 
fed production should never be sown on a field which has been under 
orghura the previous year, or within 8o rods of other varieties of sorghum 
t should not be cut for hay untd it has headed, otherwise the yield is 
imch reduced. Sudan Grass dries slowly' and must be given plenty of 
ime to cure. Mixed plantings of A. Sorghum sudanensis -and legumes 
rich as soy beans are profitable only in the more humid regions. The 
ame diseases and insects that attack other sorghums also injure Sudan 
bass. Sphacelothecum sorghi Link and CoUelrotnchum cereale Manns 
an be controlled by treating the seed with formaldehyde. Rotation 
I crops is also very effective. " y 

036 - Experimental Growth of Ghessab {Pennisetaw sp/catum) in 

Sicily (x), “ScAVONE, G., in (Hornah’ denU AUevatori, Yeai XVIII, Xo. 2, pp. 12-n 

Catania, 1922. 

After noticing the surprising rapidity of growth of “ gliessab " in the 
Tops which he had grown at Bengasi, the writer wished to try it near 
yraciise, with sowings on irrigation land. It was sown on the 20th 
fay and mown on the ist July, leaving along the irrigation furrows the 
•nest plants for seed production ; a second cutting was made at the end of 
uly. Dunng the previous autumn the land had been deeply ploughed 
tifl manured, and during the winter it was put under beans. The good 
ssults obtained are shewn in the following account made out for a hectare : 


Expenditure. 


* bg. of seed at 2 fnc 

clays^ ploughing at 40 lire to break up, flatten anrl furrow the ground for 

irrigation » 

• day-' manual labour at 10 lire preparing the ground for irrigation, loosening 

the soil, sowing, making 6 01 7 waterings, 2 being for the second crop , 
driilvUtbourers(at lo /tVe) and 6 women (at 5 h>ri)fot mowing, harvesting the 

part left for seed, and ccllectiiig the seed 

of irrigixble land for 4 months 

of after manuring and sundries 


140 lire 
24a » 


70 » 
400 >t 
230 >• 


'I dial expetuiitute • • . J300 lire 


(0 -Sec R July-Aug. 1920, No. 7 + 7 . (Etf.) 
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RECEIPTS. 


First crop 350 qx. of grass at lire ?.5o . , 2625 ijy^ 

Second crop:— 150 qx. of grass at lire 7,50 1125 , 

4 qx. of seed at 180 lire 720 . 

Pasturage on the 2nd crop and a hundred bundles of grass stalks ..... 130 , 

Total receipts . . . 4600 Un 
Deduct total expenditure ... 1300 « 


Net profit per hectare ■ . 3300 Uk 


The grass stalks are useful for field coverings and specially for nurs. 
eries and hot-beds. 

By sowing the seed obtained, in the following year, uniform germination 
was secured but the growth was less luxuriant. However the half field in- 
tended for forage gave two abundant crops ; on the other hand the half left 
for seed flowered well hut gave a very small amount of seeds, which could 
not be collected, as when barely in the milky' stage they were attacked bv 
swarms of wasps [Vespa ^ermanica and V. vulgaris) which ate up the whole 
of the inside. Birds were also very destructive. 

The unsatisfactory results of this second experiment are attributed 
by the writer to several causes : — not sufficiently careful ploughing — lack 
of manure — cold and wet season — degeneration of the seed ; that 
used in the first experiment had been brought from Bengasi. F. D. 

1057 - Mangolds in Combination with Maize. — succi, a., in uitaUa asriwia, Year 50, 
No. 8, pp. 265-26S. Piacenza, Aug. 1022. 

The writer calls attention to the economic advantage of growrig 
mangolds mixed with maize, a combination wffiich he has tried with suc- 
cess for about twenty years. The mangolds are sown between the line? 
of maize and at the same time or a little earlier. The tw'o plants spring 
up and grow together ; the maize then develops rapidly and the growtli 
of the mangolds gradually slows down until it stops completely ; by de- 
grees as the maize begins to ripen the pressure is eased and the mangolds 
again begin to grow and after the maize is harvested, develop quite 
normally. 

At this time, the beginning of autumn, the soil is the seat of a power- 
ful chemico-hiological activity by which the mangolds are able to profit; 
they leave therefore to the next crop, which is generally wheat, snialler 
quantities of fertilising principles and especially of nitrogen ; it is there- 
fore necessary to make up the deficiency by abundant manuring ot t e 
maize when combined with mangolds or by applying a quick acting fer- 
tiliser to the wheat. 

That there is no danger of the mangolds dying during tlie suspenbu^ 
of growirh has been ascertained fiy the writer even in the case of ds cm ^ 
bination with Caragua giant maize, as well as in southern dislncts wi 
dry summers and in light mellow volcanic soils. 

[US6-I957] 
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The combination allows for compensation for the damage which 
in some years drought causes to the maize, for the reduced growth of 
the maize allows the mangolds to grow larger. 

Lastly, the writer gives the appropriate cultural rules:— The soil 
to be sown should be crumbled ; the space between the lines of maize 
should not exceed or but slightly that of maize grown by itself, e. g. for 
early Reggio dwarf maize, it should measure 40-50 cm.; no special atten- 
tion is necessary for the associated crops ; weeding and earthing up are 
done at the same time ; the uprooting and transplanting of the mangolds 
causes no injury to the maize. 

Sugar beet is much less suitable for growing with maize ; whatever 
variety is grown the roots can only be used for feeding cattle ; it is there- 
fore better to grow mangolds in combination with maize as they give a 
niore abundant crop. p 

1058 ' Olive-Growing in the South-West of the United States, — Kinmax, c. f. 

[Pomologtsi, Horticultural and Pomological Investigations), \n Farmers' Bulletin izv), 

Vniiedr States Department of A^nc.uUute, figs. 28, pp. 43, njai:*s 2. Washington, Feb- 
ruary, 1922. 

Olive-growing in the United States is confined to California and 
Arizona. It was introduced by the Franciscan Missions about a century 
and a half ago, and has increased yearly, so that in 1919 the area under 
olive-trees in California was 15 160 hectares, and in 1917 there were 246 hec- 
tares of oliveyards in Arizona, 

The United States imported 149 350 hectolitres of olives and 313740 
hectolitres of olive-oil in 1919. Until 1900 California and Arizona both 
produced olive-oil, but since that date the whole crop of olives has 
been preserved in the green state, or when ripe. As there are large tracts 
in the country suitable for olive-growing, the United States would find 
it profitable to encourage the development of the industry. 

The chief centres of olive cultivation are : the Sacramento Valley, 
the vSan Joaquin Valley, the coast of Central California, South California 
and Arizona, 

The author describes the clinuetic and soil conditions etc. necessary 
for olive-growing. 

The varieties grown are not very numerous. The oldest is the Mis- 
sion variety, but during the last 30 years of the nineteenth century, more 
than 80 varieties were introduced from Spain, Italy and France. Since 
no more oil has been manufactured, these foreign varieties have been 
superseded by others which liear larger fruits. 

After the Mission" variety, the most important varieties arc : " Man- 
zanillo , imported from Spain ; this tree produces larger and earlier ri- 
pening fruit than the “ Mission ” and is suitable for regions with early 
rosts ; the tree is vigorous and has a spreading habit of growth — " As- 
colano a native of Italy, bearing some of the largest fruits of oval shape 
produced by the trees in America — " Sevilla na " (Spanish) very widely 
cutuated, with long oval fruits of excellent quality — " Redding” im- 

[1457-USS] 
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ported from I'Vance, much cultivated, being regarded as the true Picjj 
line, with small fruits yielding much oil — “ Nevadillo ” a somevvW 
smaller variety than the Mission ; the fniits are regular in shape but 
not large enough for preserving. 

The author describes the various methods of propagating the olive 
tree : from seed, slips and grafts - the distances at which it should 
planted — the methods of cultivation — pruning — and irrigation. 

^ The date of gathering the crop varies greatly according to the sit- 
uation of the olive-yard. In the hot districts of California olives can 
be picked as early as October, whereas in some parts of the coast, tbev 
are not harvested before February. 

Olives to preserve well must be sufficiently but not over ripe. Al- 
though the colour should be a ‘good guide, it cannot be trusted. 

Olives are ready for gathering when their pulp contains 17 «/ of 
oil, e. g. for the Mission variety. This percentage is reduced to 15 
in the case of “Manzanillo”. Other varieties are picked when relative- 
ly green. 

In order to prevent injury, the fruit is always hand-picked. 

As soon as the olives are collected, they are graded by a sortii^j 
machine, tlie fruit of the different varieties being treated separately. 

After sorting the fruits are placed in tanks to undergo the treatment 
necessary" for their preservation. 

The bitterness of the olives is removed by a bath of potash solution; 
afterwards they arc carefully aerated to give them a dark colour, washed 
in cold wnter and left for some days to soak in salt water, after which tkv 
are removed from the tanks, placed in bottles of salt water and put in 
a water-bath or autoclave. 

The author describes the diseases and parasites which attack the 
olive-tree in the United States. 

Among the insects is Sah^dia okae Bern {black scale), while of the 
bacteria, B. savadaiioi (knot), is the most important. Dic-back or exan- 
thema, and Dry-rot are two of the most serious diseases encountered in 
the olive-yards. V. C. 

SUGAR CROPS 1059 - Comparative values of Various Nitrogenous Manures for Sugar Cane Growing, 

in Java. — Kuypek, J., in Atchief voor de Suikerindustric in Nederlands-ch Indie, ly--. 

Medcdeelint^en, No. 3, pp. 1 45-1 54 -f 6 cliagr. Socrabaja, 1922. 

For several years held experiments have been made, under the direction 
of the Pasoeroean experimental Station for sugar cane cultivation, for the 
values of several nitrogenous manures. Sulphate of ammonia, the manure 
in general use, the average dose being 425 kg. per hectare, serves as a 
basis of comparison. 

During the last 10 years 162 comparative tests have been made be- 
tween sulphate of ammonia and nitrate of soda and it has been possible to 
shew that for sugar cane. these two manures have the same value ; sulphate 
of ammonia how'ever is to be jrref erred as not being hygroscopic. 

Cyanamide of calcium is not equal to sulphate of ammonia ; in about 
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a hundred tests with cyanamide, the sulphate gave an equal result 24 times 
and 53 times a better result. 

A mixture of nitrate and sulphate of ammonia supplied by the Badische 
Aiiilin und Soda I^abrikeu ” proved too hygroscopic, owing to the condi- 
tions of the tropical rainy season. Urea, supplied also by the above men- 
tioned firm, gave the same results as sulphate of ammonia with which it 
was compared in I2 field experiments ; it is therefore considered that 
urea will form a good substitute for sulphate of ammonia. A more detailed 
examination was made with ground nut cake. This manure showed iti 
self inferior to sulphate of ammonia but it did better in light soils It 
is more efficient when combined with sulphate of ammonia. In all the 
experiments the amount of nitrogen furnished by the different manures 
was equivalent. T K 


1060 - Use of the Refractometer in the individual Examination of Sugar Beets - 

MUNEKAXI, O. and Mkzzadroli, G., in Le Siaziom Spenmentali A^rarie Italiane 

Vol. EV, No. 4-6, pp. 163-173. Modena, ig22. 

Since 1913, the writer have used at the Stazione Sperimentale di 
Bieticnltura at Rovigo the sugar refractometer to supplement the exam- 
ination with the polarimeter for the testing of beets for selection. Their 
long experience thus acquired enables them to report as follows:— the re- 
fractometer (sugar type) is very useful for the individual analysis of beets, 
but it cannot take the place of the polarimeter, except in the case where 
an approximate idea of the percentage of sugar in the beet is sufficient ; 
the data v/hich the polarimeter and the refractometer give supplement 
and control one another. The method of examination with the refracto- 
meter can replace by reason of its greater accuracy and easier use the method 
of immersion in a solution of .salt or sugar of known density, for classifica- 
tion according to the specific gravity of the roots. The second polarimetr- 
ical examination (system of double anaUsis), which is ordinarily made in 
selection laboratories to control a preliminary analysis of individuals which 
have shown a high sugar content, may be replaced by an examination with 
the refractometer. This method is equally accurate and avoids the risks 
of spoiling caused by double immersion. 

^ The extra staff and cost entailed by reading the refractometer does 
not exceed 15-20 % of that which is required for ordinary polarimetricaT 
analvf^s. ^ The use of the refractometer may be of great value in cases 
in which it is only necessary to ascertain the density (dry matter) of the 
juice, or to fix approximately the value of a beet, without making an ex- 
amination with the polarimeter. p' I)_ 


Cedar {Juniperus Virginian a) for Protecting Clothia 
gainst Dam^e by Moths ( Tineola biselieili Humme). — rack, e. .a 
Mitomologist in Charge of Stored Product Insect Investigations, Bureau of Eutemo 
.i!V) and Rabak, Fr. (Chemical Bifdogist, Drug, Poisonous and Oil Plant Iiivestiga 
oiib Bureau of Plant Industry), in U. S. Depart mcnl 0/ A ^ri culture, Bulletin No. 1051 
P' I’M, hibliogtaphy of works. Washington, April 13, i»)22. 

Qj. cedar {Jimiperus virginiana) commonly known as Tennesset 
irginia red cedar, is one of the most widely distributed trees in th< 
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United States ; it is found as far west as the Rocky Mountains, and in 
Tennessee, Virginia and North Carolina it occurs in large areas of nearly 
pure forest. It sometimes reaches a height of go ft., but usually averages 
40 to 50 ft. or less. In general, the red cedar is a straight faree pyramidal 
in shape. The wood is light, close-grained, compact and durable. The 
heartwood is red and strongly aromatic (i) while the sapwood is white 
and odourless. 

For centuries chests made of red cedar have enjoyed the reputation 
of protecting clothing stored in them from the ravages of clothes niotlis. 
The authors undertook a comprehensive study of the effect of such chests 
upon the adults, eggs and larvae of the southern or webbing clothes moth, 
Tineola bisellielli Humnrel to see how far these chests were really an ade- 
quate protection. 

The experiments had a positive result. Chests made of heartwood 
of red cedar are effective in protecting fabrics from the ravages of the 
clothes moth if they are beaten, brushed and exposed to the sun before 
being put away. The authors experimented with 9 chests from the time 
of manufacture until the chests were 9 3"ears old and are of opiruon that 
they \vil\ retain their protective powers indefinitely, if well-cared for. 
Special precautions must be taken to prevent the diests losing their char- 
acteristic odour which is the active factor ; they shut tightly and must 
be left open as little as possible. 

Adult moths can live from a fortnight to a month in the chest and 
lay their eggs, but as they do not cat and the young larvae promptly suc- 
cumb, no harm is caused by their presence. On the other hand, kn^ae 
3 to 4 mouths old amtinue their development These larger larvae are 
capable of doing a good deal of damage, although their powers appear 
to be somewhat diminished by the effect ot the chests. The larger the 
larv^ae when they enter the chest, the more resistant are they to the aro- 
matic odour, until they reach an age or size, not easily defined, when 
they acquire the faculty of feeding and developing normally witliin the 
chests. 

Larvae hatching from eggs within the chests die in most instances 
within 2 or 3 days, and practically all succumb within a fortnight. If 
hatched outside and introduced into the chests in clothing, they soon sliorv 
a tendency to cease feeding and rarely live over the first or second week. 
It is important that all goods intended for storage in cedar chests should 
be cleaned, beaten, brushed and sunned in order to remove or kill as 
many of the moths’ eggs and lar\Me as possible. Special attention nnbt 
be given to all seams, creases and pockets. Such clothing, if stored at 
once in good cedar chests, should be sufficiently well protected. ^ 


(j) The heartwwd contains from 2 to 4 per cent of a pale yellowish brown vo!a J 
of which the principal constituents are alcxrhol cedrol, the sesquiterpene alet>liol 
and the sesquiterpene ccdrenc ; the characteristic odour is probably due to the *uo 
compounds. {Ed,) 
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1062 - Belladonna and Foxglove cultivated in the Province of Florence, Italy. — 

ALEsSArn>Fi, L- (Laboratorio di Chimica Farmaceutica del R. Istituto di Studi Superiori 
fli Firenze), in Arckivio di Farmacolo^ia sperimentalc e scienze affini, V^ol. XXXI, No. 9, 
pp. I43'i44 and No. 10, pp. i45'i53- Rome, May i and I^Iay 15 , 1921. 

The writer has examined a specimen of Atropa Belladonna taken from 
wild plants at Vallombrosa (950-1050 ni.) collected in the months of August 
and September, which had almost completely fructified, and a specimen 
taken from 2 year old plants cultivated in experimental plots of the “ R. 
Istituto Forestale alle Cascine " {40 m.), collected in the months of June 
and July, and obtained by sowing seeds of Vallombrosa wild plants. The 
quantitative analysis of the alkaloid was made according to the method 
suggested by CaEsa.r and LorEnTz. The average of three determinations 
oave 0.297 % of alkaloid for the first specimen, and 0.192 % for the second ; 
the quantity of moisture was approximately equal for both, viz., 4.66 and 
^ g- 0/^ respectively. The German pharmacopoea requires, a niinimum 
of 0.30 % of alkaloid and consequently cultivation in the plains has provid- 
ed a drug with insufficient atropine, while the wild plants of the mountain 
zone could be used for extraction of the alkaloid. 

The writer has also examined three specimens of Di^ilalia purpurea. 
One of them was taken from plants growm at Vallombrosa from imported 
seed: the other two came from plants cultivated at the Cascine ” after 
sowing Vallombrosa seed ; in one case they were transplanted, in the 
other not. 

A physiological test was made on frogs, applying FockE's method, but 
using a 5 % infusion instead of i %. The effect passing from the second 
specimen to the first and third was in decreasing order, though between 
the last two there were only slight differences. The coefficients calculated 
according to Focke’s formula were, as average of two determinations : - - 
0.231 -- 0.122 - 0. 1255 %. The ultimate chemical test made according 
to the Italian Military Pharmacopoea which fixes a minimum of 0.14, gave 
respectively the following percentages of digitalin: — 0.322 — 0,150 - - 
0.18 1 ; the thtee specimens contained approximately the same quantity 
of moisture {4.0 - 5.87 - 4.54 %). On the whole, the two series of 
data agree. They indicate that the cultivation of the foxglove is to be 
recommended and also that wild plants may be suitable. It is however 
desirable that further researches should be made and supplemented by 
quantitative tests, to establish these conclusions. V- V. 

1063 - Wormseed (Chenopodwm ambrosioides). ~ Biiv, i’., m Revue v^e- 

riuaiu, Vol. PXXIV, No. 4, PP- 217-225. Toulou?e, April 1922. 

Wormseed is a plant with the projierties of a vermifuge and specially 
effective against round worms (ascarids, trichocephali, ankylostomes, 
strongyli, etc.), and as such, largely used in America. In Marydand (Unit- 
ed States) Chenopodium ambrosioides var. unthclmniheum, winch is richer 
in active principles, is specially cultivated. Plants of this variety are i m. 
high, with stiff stalks, branches covered with hairs, narrow leaves, 5 
7 times as long as they are broad, pointed marginal denticulation , near 
the end of the stalk, tlie leaves are shorter and are finally scarcely visible. 
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The floral glomeniles are collected in closely packed whorls without bracts 
and form as a whole, a compact terminal cluster. A strong, penetratim 
aromatic odour is set free from all parts of the plant, due to an essentj^ 
oil secreted in the hairs and parenchymatous glands. The American 
riety is replaced in France by Chenopodium ambrosioides var. 
sum very common in the west and south and known locally under the names 
of Mexican tea, Mexican ambrosia and goose-foot vermifuge. It grows on 
rubbish heaps and sub-spontaneously with alternate lanceolate leaves, with 
undulating rather than dentate edges, and wider than those of the American 
variety ; the flowers are greenish and arranged all along the stalk in axillary 
glomerules. In tropical regions, in Brazil, in the Antilles and in Dahoniev 
a third variety is found: — var. Sancta Maria which from a pharmacolo- 
gical standpoint, differs from the preceediug varieties as these differ be- 
tween themselves, only in the content of the active principle. 

Plants of Chenopodium contain a volatile essential oil (essence of 
Chenopodium) composed of ascaridol Cm His Og (65 % on the average), 
cymol (22 %) and dioxyterpen. The active principle is ascaridol. The 
essence is obtained by distillation of the seeds or the tops of the plant whetr 
they have almost reached maturity. The writer describes its therapeutic 
and other properties. Iv T 

HORTICULTURE 1064 - Vegetable Growing in Island of Guam. — brigcs, g., in Gmm A;nc!thmi 

Experiment Station, Bull'iin'So. 2 , pp, 1 - 60 . Washington, June n> 22 . 

Before the occupation of Guam by the United States, only a very few 
vegetables were grown by the natives. vSince then distinct progress has 
been made throughout the island. Nearly all the common vegetables can 
be grown. However, methods adopted for the various crops in the temper- 
ate zone generally require some modification in the Tropics; seeds often 
fail to germinate or the plants do not yield any fruit. 

Owing to the lack of definite information concerning tropical horticul- 
ture, the Guam Agricultural Experiment Station has undertaken the deve- 
lopment of tlus w’ork since its establishment in 1909. The methods tok 
adopted are based on the results obtained and are given in detail in the 
bulletin under consideration. 

Amongst other points discussed are included: suitable soils; seed; 
manures and fertilisers ; preparation of seed-bed ; planting; cultivation; 
fences and windbreaks ; diseases and pests ; detailed cultural directions 
for the various crops; viz. acelga [Beta cycla and B. vulgaris cyck], 
amargoso [Momordica charantia) ; arrow-root [Marania anindmiud]^ 
Asparagus (Asparagm sy})\ banana [Musa sapicntim)]\\md. beans 
Uis lunatus) and variety “ chochomeco etc.; cowpea srncwi'') 

and variety “ fijole ” ; cerebilla [Doiichos lablah] ; seguidilla 
tetragonoloba) ; nuingo [Phascolus attreus) ; maize cabbage ; calaha7ajM- 
genaria vulgaris) ; carrot {Daucus carota) ; cassava {Manihot numiboi ( ^ ‘ 
iiiilissima) cliayote {Sechium edule) collards {Brassica 
{Benincasa cerifera) ; cucumber (Cucumis sativns) ; egg-plant 
melongena) ; horse-radish (Cochlcaria arinoracia) ; lettuce ; mint , iwi 
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tieloii {Cuamis meh) ; mustard (Brassica juncea)) okra {llibiscm esculentusy 
onion ; papaya {Canca Papaya) ; parsley ; patola {Luff a aegyptiaca) ; peas' 
pecbay {Brasszca chineis) ; peppers ; pigeon pea {Cajanus indicus) ; plantain 
{Uii^a paradisiaca) \ potatoes; Cucurbiia s,pp.; radish {Rapkanus sativus); 
roselle (Hibiscus sabdariffa) ; spinach (Spinacia okracea) ; sweet potato 
[ipomaea Batatas) ; taro (Colocusia escuknta) ; tomato; turnip; water 
iiieloii {CitruUus vulgaris) ; yam {Dioscorea spp.) ; yam bean [Pachyrhi- 
im tuherosus). 

to65 - Cultivation of Citrus Fruits in Rhodesia. - Turner, a. G.. in Department of 
I culiure, Salisbury, Rhodesia, Bulletin No. 424, 23 pp. SalUbury, June 1 [>22. 

; During the last 5 or 6 years, great progress in citrus fruit cultiva- 
tion has l)een made in several parts of Rhodesia. The great problem to 
be solved is that of transport; in 1921, only part of the consignments 
receivec] at the various ports could be shipped. The author ad^dsed 
:o-ope ration amongst the growers as being the best means of overcoming 
the difficulty, and in the first half of 1922, a co-operative .Society was 
[ounded known as the “ Fruit Growers' Exchange of South Africa, Ltd. " 
[11 spite of the lack of tonnage in 1921, about Vs of all the citrus fniit ex- 
ported that year by the whole Union of South Africa (240000 cases), 
iame from Rhodesia and the exports this year are expected to be twice 
i? large. 

Ihe average prices fetched by Rhodesian oranges in 1921 were as 
iollows:— wholesale price in England 23 shillings per case ; in Rhodesia, 
,lie price was 16/6 net (i. e. after deduction of the costs of railway carriage 
liid freightage, lading and unlading charges, commission etc.) ; in the 
Kange gardens, the fruit was sold for 10 shillings per case. These 
aanges find a ready sale in Europe, for they come on the marked at a 
ime when other oranges are not available. 

One case 01 first-class fruit can be obtained from an orange tree 
I years of age, while the crop of a tree in full bearing, viz, when 10 years 
>ld, will fill three or four cases. 

The author studies the following questions : choice of locality — 
election of varieticv^i, the following being recommended as being most in 
lemand by the export trade : Washington Navel — Valencia Eale — 
affa — Joppa — Mediterranean Sweet — Paper Rind St. Michael; the 
)v(3 first being special favourites — planting an orange garden — ir- 
Jgation cultivation — manuring — pruning — spraying and fumi- 
3 tion. 

06G ~ Vins-Growing in Alsace. — Burger, G., in Pro§rh agricole et viiicole, Year 39, 
23, pp, 544-548. Montpelliei, June 3, 1922. 

The area cultivated under vines in Alsace is 20 000 ha. The production 
5 somewhat variable, being 725 000 hi. in 1920 and 368 850 hi. in 1921, 
Jid white wines are estimated to make up 90 % of the total production. 

. table wines are distinguished according to the vines. Or- 

iuai\ wines are produced by : — Bourgeois, Chasselas, Kniperle, Silvaner. 
ey resemble German Moselle wines. Pine wines come from the vines : 
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— Gentil, Riesling, white Pinot, Trauiiuer, and resemble the German 
Rhine wines. The most famous districts are : — Ribeauville, 

\\ 4 hr, Ammerschwiler, Mittelwihr, Hunawihr, Beblenheim, Turklieim 
Eguisheim, Rouffach, Guebwiller in the Upper Rhine ; Barr, Kinzheim* 
Dambach, Molsheim, Obernai in the Lower Rhine. 

The wines of Alsace are characterised by fine bouquet combined with 
a pleasant acidity and are of a mellow type. These good quality wines repre- 
sent a new class for France, the Alsatian wines bring of a different character 
from the French. 

Their cost is generally high, owing to the amount of manual labour 
required for production. x\lsatian wines must therefore try to take the 
place of the old German wines in the market, mainly in the markets oi 
Paris, Belgium and England. P. C. 

FORESTRY io5^ _ Mangtove Swamps in the Dutch Indies. — Becking, J. h., den Berger, 1.. g, 
and Meindersma, II. W., in Tectom, V0I. XV, No. 7 , PP- 5Ci“6ii, 2 figs., bibliography 
of 21 publications. Buitenzorg, July 1922. 

Ill the Dutch Indies, mangrove swamps are found on the coasts vvliicli 
are less exposed to the open sea such as those of the bay, delta and internal 
seas and especially on more or less muddy lands subject periodically to 
sea water flooding. It is not known exactly whether the mangrove' 
improve the fertility of the soil, and they are probably only a secondary 
factor. Various morphological and physiological characters result from 
these conditions. Schimpkr called the mangrove xerophytic because ol 
the high saline concentration which the plants must end.ure and of thdi 
low moisture evaporation. However Holtermann and Von Iabkf 
proved that transpiration could be considerable so that Schivpkrs 
theory is not entirely accurate. 

The swamps in whicli the mangroves grow and their periodic submer- 
sions render special organs of transpiration necessary and these are gen- 
erally represented by the roots. The pneumatophores are roots or portions 
of roots which are transformed and provided with organs of transpiration 
or lenticels. 

Many species are viviparous. The seeds germinate on the tree and 
take root when they fall into the mud. They can float for a long time vrith- 
out sinking in the water like the fruits of non-viviparous plants, Tb 
number of species is limited. In the Malay archii^elago there an 
reckoned to be 28 and conspicuous among them are whic 

grows on the sea coast, Bmguiera and others which grow in the interior and 
on less marshy land. 

The writer also gives indications for identifying the species of mail- 
groves. He describes the various genera, indicating their chief propertJei’ 
and describing the wood as it appears under an ordinary pocket lens. 

The descriptions are summed up diagramatically in lo tabular s a 
ments containing respectively: — • i) the diameters of trees of 
growth — 2) a list of the values of the various timbers according to 
scheme of classification of the Buitenzorg experimental forestry static 
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5) the method for determining the wood with the use of a pocket lens — 
a list of the values of the various woods as fuel “ 5) a classification of 
fuels — 6) a tabular statement for determining the wood — 7) a tab- 
:ilar statement for determining the fuel - - 8) the working of the fuel 
;n the Dutch Indies — 9) a tabular statement of the tanning qualities of 
aiaiigroves — 10) a tabular statement for valuing tanning barks. 

By means of a few examples, the writer shows the importance of the ex- 
Dloitation of tanning barks in the Malay archipelago and furnishes informa- 
ion regarding the manufacture of cutch. The commerce in mangroves 
s done on a large scale but with systems which are not yet economical. 

A. d. B. 

068 - Wooden Chests made of Juniperus virginiana for the Protection of 
Insect Attack on Clothes. — See No, 1061 of this Review, 


DIVE STOCK AND BREEDING 

069 y The Screw-Worm Fly {Crysomyia macellaria Fabricius) and other HvemwE 
Diptera parasitic on Stock in the United States. — Eishopp, f. c., Hitchkll, of cattle 
G. T>. and Parman, D. C., in United Stales Department of Amciilture, Farmas 
Bulktin 857, pp. 3-r9, figs. 7 . Washington, January 1922. 

The screw-worm fly occurs from the extreme southern part of South 
hnerica northward into Canada, but it seldom becomes abundant in the 
N’nrtherii States being chiefly found in the warmer parts of the Union 
^lexas, Oklahoma, New Mexico, Arizona and Southern California) where 
1 causes enormous losses to the stock raisers. The various stages of 
the insect are so well known that it is unnecessary to describe them. 

The fly appears (according to the latitude and the season) from the 
irst of April to the middle of June. 

The insect decreases in numbers in July and August unless the 
-veather is cloudy and rainy, but again becomes abundant in the early 
lutumn, its activities only ceasing with the heavy frosts. A warm 
luinid atmosphere is best suited to its development. 

tluymnyia macellaria breeds in decaying m atter, especially the car- 
casses of large animals, and if these could be disposed of properly, no 
cases of infestation of living animals w'ould occur. Practically how^cver 
ill animals are more or less subject to attack and it infests in decreasing 
irder of frequency cattle, hogs, horses, mules, sheep, goats and dogs. Nu- 
iierous cases of the infestation of human beings have been recorded. 

ihe eggs are deposited in the wounds of living animals and the young 
arvae, as soon as they hatch out, burrow into the flesh of their host ex- 
-retiiig^ an irritating substance that breaks down the tissues and may 
esult in the general poisoning of the system. Sometimes calves are at- 
tacked at the time of birth when the worms penetrate the navel. 

a later stage, infestation takes place by way of the mouth occasionally 
esulting in loss of teeth or in death. Generally the flies are attracted 
' ^*^^guiated blood, and infestations occur after surgical operations 
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(castration etc.) or after serious attacks of other parasites (ticks, hoise4i^ 
etc.). In severe cases, where there are an enormous number of larvae 
the host loses appetite, becomes emaciated and hides in the undergrowth' 
While fatal cases are not infrequent, most of the loss is due to the 
reduction of flesh, the expense entailed in treating the animals and the 
money spent on screw-worm medicines- 

Control measlre>s. — The best method of control is the hurninc 
of any dead animals ; this not only stops the breeding of all blow-flies 
but prevents the dissemination of dangerous diseases e. g. anthrax, black- 
leg and hog cholera. The method of burning the carcasses depends to 
some extent upon the locality. It is desirable that the carcasses should 
be burnt on the spot, and in cases of anthrax this is essential. If burn 
ing is impracticable, the carcasses may be buried beneath at least 2 ft. 
of closely packed soil. Should it be absolutely impossible to burn 01 
properly bury a carcass, many of the maggots may be destroyed by ex 
posure to the sun. 

Preventive measures. — Even in the most heavily infested dis- 
tricts, losses from screw-worm at caUdng time can be largely avoided 
by arranging for the cows to calve between December i and the middle 
of April. In the northern regions, this time may be extended from about 
Xovember i to June i (i). Branding and castration. should be carried 
out between December i and May i ; greater care should be taken in 
handling the cattle, and the de-horning period ought to be shortened 
As supplementary measures, the following may be advised a) the destruc- 
tion of ticks ; b) the clearing of the bmsh and undergrowth ; c) the list 
of poisoned bait and traps for the destruction of the adult insects. 

Treatment of infected anixials. — It is important that herdi 
should be watched carefully during the screw- worm season. Those fam 
iliar with the injury caused by the parasite can easily tell if a wound 
is infested, for there is usually a free discharge of watery blood and the 
wound apj^ears as if recently caused. For destroying the larvae in a 
wound there is nothing better than chloroform ; a deep lesion should 
afterwards be cleaned out with water containing 5 % carbolic acid ; tan- 
nic acid followed by pine-tar or some of the creosol dips being after- 
wards applied as a repellent for flies. 

Although only the lar\’’ae of Chrysotnyia macellana penetrate the 
sound tissues of living animals, the maggots of the black blowfly [Phof- 
mia regina Meig.) and of the green-bottle fly (Luctlm sencata i^ieig.) 
fest the wool of sheej) while those of the flesh-fly [Sarcophage spp.) at- 
tack suppurating wounds. 

The above three species are carrion breeders and only when ver> 
numerous do they infest wounds on living animals ; the best means there- 
fore of controlling them are those already recommended in the ca^-e 0 
Chysomyia macellayia. ' 

( I ) This would of course mean a change in the present practice of leavin.s; the bulls 
with the herd continuously. {Authors' Note) 
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^0^0 - Sp^ie iB^mmfttioB of Pigs ist Prussia and tho Causes of its increased Fre- 
quency. — WiEBiAKj/ (Reg. und Veterinanat, Befliti), in Berlitier tierirztlicJw Wochen- 
5f/!n7;, Year XXXVlII, No. 15, pp. 169-171. Berlin, April 13, 1922. 

In 1912, Bi^sek and Siebee (i) called the attention of breeders to 
the rapid and extraordinary increase in cases of splenic inflammation of 
pigs in Prussia ; the same year the Prussian Ministry of Agriculture and the 
Imperial Bureau of health caused researches to be made regarding the causes 
of the increased frequency of this disease ; they made a careful micro- 
biological examinatiou of anatomical material taken from 238 cases. These 
are classed by the writer in 4 groups (according to the gravity of their ana- 
tomo-pathological injuries and the diffusion of the germs) and tabulated 
according to their origin. 

Regarding the origin of the disease, it was evident that it should be 
looked for in the foods given to the animals and especially in those coming 
from foreign countries. The latter in fact formed a very considerable 
portion of the food of the pigs, especially in Hanover and Schleswig-Holstein, 
because in these countries the fattening of pigs had increased to such an 
extent that the local production of barley was insufficient for the feeding 
requirements and it was in those districts that cases of the disease were 
most frequent. 

Subsequent researches indicated fish meal {“ Fischmehl ”) as the prob- 
;able vehicle of the pathogenic germs, a food consumed in large quantities, 
because it was cheap and at the same time considered to be very nourish- 
ag ; however under normal conditions, it proved to be free from bacteria, 
t was then thought that the fish meal might be adulterated by the addition 
if substances containing the germs of .splenic inflammation, and sufficient 
iridence was soon collected to detect bone meal of Indian origin (“ indi 
■dies Knochenmehl ”). The Prussian Government ordered extensiv^e 
iivestigations to be made to ascertain definitely : — {a) whether the fish 
Heal was manufactured in infected localities, and how it was made — 
'b'j whether other matter was mixed with the fish meal eitJier at the place 
)f production or in trading, and if so, the nature of that matter — (c) wheth- 
er foreign or only local fishmeal was ordinarily found on the market 
md whether the foreign meal was sold to the public after undergoing spe- 
:ial manipulation or mixture with other products. These enquiries led 
lo a definite result : among the numerous samples sent in for examination 
it the Institute of Hygiene at the Veterinary College at Berlin, a large per- 
centage of samples of fish meal contained bone meal, which in almost 
all cases contained germs of the disease. 

It was then ascertained, both in Prussia and in other States of the Em- 
that certain large manufacturing firms constantly adulterated the fish 
iiieal with considerable quantities of Indian bone meal and it was understood 
that the danger of this product was already known by the Governments 


(i) Elsasssr and Sikbki,, Ueber die gesuiidheitpolizeiliche Beurtei'ung des Eleisches bei 
Jokaltm Vlilzbrand bei Schweinen, iit ZeiischriH fiir Fkisch u. Milchhygienz, 1912, Xo. 8-9. 
note] 
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of the United States and of New Zealand, who had prohibited its iinporta- 
tion. Another proof of the fact that the increased frequency of splenic 
inflammation in pigs was due to the adulteration of the food with bone meal 
was afforded during the war, which prevented the importation of this pro- 
duct : — the number of cases of the disease which was, for the whole of 
Germany, 2706 in 1914, fell to 112 in 1915, to 133 in 1916, to 34 in 
and to 30 in 1918. E. F. 

1071 - Experimental Contribution to the Knowledge of the “Working Conditions'^ 
of Draught Animals under different Dietary Conditions, — albertoki, i,. in ^ 

Stazioni sperimentali at^rarU itaLane, Vol. I,V, No. 4“5'6» PP- 173-262, bibliographv 
of .}6 publications. Modena, 1922. 

Work done at the Royal College of Veterinary Medicine at Bologna 
After a wide review of present knowledge on the subject of the influence 
of different rations on the “ working conditions ” of draught animals, 
the writer describes his experiments on this question. 

The following points are considered : — 

I. — Variations of the percentages of geycogen and of gif- 

COSE IN THE MUSCLES OF THE FRAME .AND OF GLYCOGEN IN THE UVER, 
UNDER THE INFId^ENCE OF DIFFERENT DIETS. — l) Importance of 
and glycogen for muscidar contraction. — 2) Q mini Hies of glucose and gly- 
cogen which may be found in the animal organism. — 3) Quantities of glu- 
cose and glycogen which may come from the ration ' how much of them the 
ration should contain in order to supply them again to the muscles. - 

4) Origin of the glucose of non-nitrogenous extracts and of crude cellulose. — 

5) Origin of the glucose of proteins and of fats. — 6) Summary on Ik 
capacity of the ration of herbivorous animals to supply glucose to the mitscky. 
“ The rations of our herbivorous animals in wliich for hygienic and econ* 
oniic reasons, carbohydrates always predominate, should be such that they 
are able to maintain in the muscles the maximum quantity of glycogen 
which they can contain if, apart from the chemical relationship of simple 
foods to glucose, other causes which may influence that formation do iioi 
intervene. ' 7I Chaveau’s theory on the production of work. 

8) State of nutrition of animals and their provision of glycogen. — 01 
thod of research followed in these experiments. According IoChaveau's 
theory on the production of work : - i) Glucose is the immediate fooJ 
of the intramuscular combustion of work — 2) Glucose can be deiivea 
from carbohydrates, albumens, and fats 3) The food materials re- 
place one another by isodynamic weights. 

Chaveau considered glucose as being derived from fats by incomplete 
oxidation and from albumens by hydrolysis witli the formation of decompo- 
sition products unutilisable as plastic material. In each case there wnuld be 
a loss of energy, but the numerous and conclusive experiments of Z( nt?<. 
of his collaborators Atwater and Benedict and other scientists lead to 
the conclusion “ that, in the development of force nutritive substance 
replace each other in proportion to their pro\ision of utilisable 

The experiments of the writer do not relate to this question excep 
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from the practical standpoint, at least, it may be considered as solved ” 
but to the choice of foods for the production of work 

He proposed to determine '' wWch are the foods that enable an animal 

to return the total outpt of work that may be expected from their comvo- 

sition ; which are, in short, the foods which wiU best maintain an animal in 
a condition for work and by what means they may be able to influence it. ” 
In these experiments the animals had been kept resting and well fed 

sometimes even ad libitum. 

II. Probable causes of variation of the percentage of gly 

COCrEN IN THE MT^SCLES. 


III.— i) Choice, description and analysis of foods. The writer used ■ 
pasture, grass hay {almost exclusively of DaotyUs ^lomerata), lucerne oat 
pm, beans, maixe, nee, barley; as protein food. I^mmeutal cheese ; as 
fatty food, lard) -.i) Composition of forages, sitch as is determined hv 
vMulyses and^ its importance in regard to these researches. — 3) Choke of 
mimals, their preparation for feeding experiments, disirihution of rations 
obsemihons regarding the behaviour of the animals. — 4) Methods employed 
m the quantitative analysis of glycogen in the muscles and in the liver and for 
(he quantitative analysis of glucose in the muscles. For glucose extraction 
of the muscle by repeated boiling, filtration of the broth, defecation with 
excess of nitrate of mercury, filtration, precipitation of the reagent excess 
by a current of sulphuretted hydrogen, filtration, neutralisation and con- 
centration of the liquid, quantitative analysis of glucose according to 
Aleihn s method , for the determination of glycogen PFLuciER’s method 
was used. 


IV. — Description of the experiments : — 1) on horses — 2) on 
rabhits — 3) on guinea pigs — 4) on white rats. 

The results of experiments, made on the horse and the mule are summed 
up as follows: — i) The ration of pasture grass and oats produced a great- 
er quantity of muscular glycogen than the ration of pasture or of oats 
alone. ~ 2) the diet composed only of grass hay and straw given in suffi- 
cient quantity for the nourishment of resting animals, produced very 
much less glycogen in the muscles than the maximum which could be found 
mtheiu. — 3) The addition of oats and rice to the maintenance ration, 
composed of grass hay and straw, considerably increased the amount of 
muscular glycogen. — 4) Oats and rice, each given in proportion to the 
^ which they contain, produced in the horse and the mule 

ftererit quantities of glycogen. — 5) The semi-tendinous muscle of the 
orse and the sterno-humeral examined on the same animal and at the 
same^time showed a remarkable difference in the percentage of glycogen : 
23 o „ more in the former than in the latter, — 6) The mule did not reach 
e percentage of muscular glycogen of the horse fed on the same ration ; 
latter exceeded the mule by about 68 %. — 7) A horse kept on pas- 
n ^ afterwards, showed a negligible difference 

in 1 ^ of glucose contained in the semi-tendinous muscle (3.88 

M>6 per 1000 respectively). 

influence of the percentage of protein in the ration on the pro- 
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ducttofi oj muscular glycogen : from most of the experiments made u 
to the present, it results that the protein ration, especially if it 
deprived of carbo-hydrates, is favourable to the production* of glycogen 
— 2) Nitrogenous ‘foods in the practical feeding of working aniniak ^ 
3) Conclusions regarding the influence of the quantities of proteins in the ^ 
tion on the sources of muscdar energy. — 4) Foods rich in earbo-hydtak^ 
Casein renders the muscles of rats rich in glycogen : the fat in whicl 
it was administered and the excellent state of nutrition of the animal 
did not prevent the deposit of a considerable amount of glycogen in th 
muscles. Using other protein foods Rosemberg and Mering got the sanij 
results, while Seitz, with ducks overfed with albumen, found the glycogen 
reduced to traces and replaced by fat : apparently, it may therefore be 
concluded that proteins do not all behave in the same manner for the pro- 
duction of the two principal substances of muscular reserve. “ It remains 
to be ascertained experimentally whether it is necessary to make a distinc- 
tion between the proteins which produce glycogen in the muscles and those 
which produce fat, or whether the formation of fat in the liver and the cor- 
responding disappearance of glycogen are produced when proteins alone 
are fed continuously in large quantities, so that an alteration of the chem- 
istry of the hay may result. 

Decrease in the quantity of carbohydrates to the advantage of proteins 
in the ration of herbivorous animals in no way hinders the production of 
glycogen (which is largely assured by the rest of the ration) ; it is even 
favourable to it in an indirect manner, for a large quantity of protein in the 
ration insures to the protoplasm of the muscular fibres the maximum powei 
of accumulating reserve substances. Abundant feeding .does not always 
cause, by the fattening it entails, a decrease of glycogen in the muscles.^ 
The diet of rice produces, both in the muscles and in the Uver, a large quan- 
tity of glycogen, so long as the percentage of protein in the ration does nf 
decrease below what is sufficient to balance the nitrogen requirements ( 
the animal, or so long as it is maintained above that limit. It may eve 
happen that foods with a carbohydrate basis, well known to be producei 
of glycogen (those for example, which are composed essentially of barley 
maize, sugar, and probably also those with potatoes, chestnuts, caroh 
foods with wide nutritive ration) do not produce glycogen in the musde 
because they are insufficient to maintain, in the muscular fibres and in tb 
circulation of the muscle, the reserve which maintains the turgescenceof tb 
cells, and which is very probably the necessary condition to enable the mus 
cular protoplasm to preserve, to a high degree, the fundamental metabolism 
the power of elaboration and the faculty of accumulating non-nitrogenoffi 
energetic substances. It is thus explained how rations in which caibo 
hydrates predominate may be less suitable than protein rations for the pro- 
duction of sources of muscular energy and consequently of work, m cases 
of serious impoverishment in nitrogen of the whole organism, e. g- race horse 
in the period of training, acclimatisation criris, breeding season, etc 
In all these cases, eggs, meat, dried blood may prove the best restorers 0 
f?trength and may be pr^erred. 

fiMl] 
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VI. - (I) Probable causes determining the difference of production of 
nuscdar glycogen between drets composed of carbo-hydrates, and apiUcations 
the technology of work, resulting from that difference of behaviour 
The exj^nments of the writer lead to the conclusion that common 
oods have Afferent physiological values. Using the results obtained with 
ats and making the productivity of muscular glycogen from rice equal to 
00 : barley was lOO — cheese 72.4 — maize 69.00 — oats 57 — lard 
4 - beans 3275- The quantity of muscular glycogen wliich is found 
1 animals subjected to vanous diets compared with an equal quantity 
f glycogen of the liver is distinctly different : high in a rice diet (10 2 -- 
3.54 %) and still higher in a cheese diet (14.8 - 41.30 %) and a diet of bacon 
e6 It falls to 9.2 - 6.17 % in a diet of oats, and to 8 2 - 6 4 in that 
f beans. If the physiological values of several foods are considered we reach 
the surprising fact that the rations universally preferred for working ani- 
lals are the least suitable for producing glycogen in the muscles ” : thus 
ats and beans produce less glycogen than rice and barley. “ We are 
lerefore led to admit that an animal may be in full possession of its 
Tcngth while having but littk glycogen ; and it may be in an excellent 
ate of nutrition without having its maximum reserve of glycogen The 
liter considers that diets rich in carbo-hydrates such a"s were largely 
ven in his experiments, were sufficient to maintain the animals in an ex- 
tent cqjidition of nutrition, although they were poor producers of glyco- 
!n, and gave muscles rich in fat ; those, on the other hand which liave 
voured the production of glycogen, gave muscles less rich in fat. 

2) Working condition of draught animals fed with rations producing 
ffereni quantities of glycogen. — “ Generally it may be said that glycogen 
vours the functional efficiency of muscular tisane and that, by assuring 
le greatest rapidity of chemical, functional and restorative reactions, it 
ivoiirs in that way the rapidity of contraction 

3) Importance of the quantity of reserve substances in the muscle for 
t working condition of animals. 

4) Frequency of contractions and provision of oxygen in the muscles. 

5) Of different workuig conditions in which the muscle may find itself 
\der^ the influence of diet which is to he preferred ? 

vShould the formation of glycogen or of fat be preferred in the muscle ? 

I other words should we prefer respectively feeding with a basis of barley, 
e, sugar, carobs, or with a basis of seeds of leguminous plants, or 
atn a diet of oats, the action of which is intermediate between those of 
e other two diets ? 

The muscle which consumes fat, for an equal quantity of energy used, 
the same out put as the muscle wliich consumes glycogen ; and besides, 
accumulates in the muscles in greater quantity because it is deposited 
such : glycogen combines with 2 or 3 times its weight of water ; fat 
s, urther, a calorific power equal to 2.4 times that of glycogen. 

therefore we consider the problem of the sources of muscular energy 

le sole standpoint of the amount of energy, the feeding of the aui* 
s s ould have as basis the use of substances forming muscular fat. 
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But glycogen has a very peculiar signification for the optimum output 
of the muscles and for sudden muscular contraction ; it may apparentlv 
be said that, when sufficient glycogen can be accumulated in the muscle for 
accomplishir^ a required work (the work not being very prolonged or else 
the animal having the power to store glycogen in large quantity), it is ra- 
tional to procure its formation. When the work is intense and difficult 
for the means at the disposal of the animal a diet permitting the formatiou 
of a sufficient quantity of glycogen should also be chosen. Lastly, the 
choice of a food producing a large amount of glycogen might also be rend- 
ered necessary by hygienic reasons, for example to maintain a higher 
percentage of moisture in the tissues. Consequently the choice of the food 
will depend : — i) on the intensity, the duration and the nature of the 
work ~ 2) on the aptitude of the animal to store up one or the other re- 
serv^e substance ; that faculty depends on the species, race (among horse? 
the Eastern races and their derivatives tend t6 store up glygogen more es 
pecially whereas draught breeds store up fat), climate, sex, etc. — 3) or 
other factors which determine the working conditions, such as tempera- 
ment and the quantity of haemoglobin. 

6) Some of the specific effects on the working condition of animals 
attributed to foods, find their explanation in the results of these researches 

F. D. 


g yjgp a AMD 
fEEDIMG 


1072 - Rules for Feeding Cattle. - Scaramtj?:/.!, D. in Le Stazioni sperimnUili n -mi 
iialiane, Vol. EV, Nos. 4-5-fj, pp. 109-12.1. Modena, 1022. 

In order to give rules to the farmer who neither wishes to waste forag< 
nor to make unintelligent economies, the writer, using mean anahtica 
data contained in the treatise by Professors Menozzi and Niccoli, I aU 
mentazione del hestiame, has calculated the percentage proportions of differ 
ent foods to be used, so as to obtain a ration the nutritive ratio of wliicl 
decreases successively from I : 4 to 1:2. 

As foods, he has taken into consideration those which have the great 
est importance for soutliern Italy, that is to say all the mixtures which ii 
is possible to form by combining two of the following feeds clover ha} 

— vetch hay ^ straw of cereals — bran — oats ~ carobs — ^ bean: 

— refuse of olives — busks of grapes — linseed cake. F. D. 


1073 - Use, as Cattle Food, of certain Waste Products from Chick-peas, Peas aaj 

Beans. — Eay, C. (K. Slazione chiniico-figmria di Torino), in Le Stazioni 
a rane italiane, Vol. EV, No. 4-5, pp. 125-128. Modena, 1922. 

Chick-peas. — Of the numerous varieties of chick-peas grown a 
Italy, some have seeds with hard teguments, so that they must be decor- 
ticated for use as human food, Such are the chick-peas with blac 
tegument, grown especially in the Province of Bari (annual Italian ^ 
tion 7000-8000 q.) and prepared for use in Piedmont with modern 
ery. From these peas are obtained about 75 % of endosperm { c 
rata^’) and 25 % of waste material from decortication, . 

half of tegument and the rest of endosperm. The waste niatenal is 
as cattle food either as it is or mixed with bran or with imllmg 
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For sheep, these waste materials are generally first moistened ; to horses 
they are fed dry ; for young pigs, they should be ground very fine. Price : 
_ wholesale 79 lire the quintal ; retail 90-95 lire the quintal. 

From the analysis of two samples of decortication waste, one of black 
chick-peas and the other of red chick-peas, the writer obtained respectively 
the following percentages Hygroscopic moisture by drying at loo^^, 
11.90 - 10.76 ; Proteins (N X 6.25), 5.25 — 6.20 ; Ash, 5.24 — 
5.28; Crude fats, 0.42 — 0.95. Cellulose, 27.86 — 25.10; Nitrogen- 
jjee-extracts, 49.33 -- 5 i- 7 r J Pentosans, 15.81 — 14.90. 

The ash contained:— Calcium oxide 46.29 — 45-30 ; Potassium 
oxide 26.52 — 25-3^ ; Magnesium oxide 16.08 — 16.98 ; Phosphoric 
acid 2.66 - 3-02 %. 

Beans. — On decortication in the machine, the beans yield 68- 
74 % f^f endosperm and 26-32 % of tegument with a loss of about 2 %, 
whereas by hand about 85 % of endosperm and 15 % of tegument are 
obtained. The decortication waste of beans with the machine contains 
therefore about one half endosperm waste ; the price is the same as for the 
chick-pea waste. Percentage composition of the endosperm and of the 
teguments respectively Moisture ii.8i — 12.43 ; Proteins (N X 
6.25) 27.81 — 9 25 ; Fats 1.53 — 0.21 ; Cellulose 3.02 — 30.15 ; Ash 
3.53 — 2.85; Nitrogenous-free-extracts 52.30 — 45.11; Pentosans, 
4.50 - 4.28. 

Pp:as. — Decortication in the machine gives 55-60 % of cleaned seed 
(endosperm) and 40 — 45 % of tegument, against 80 % of endosperm 
and 20 % of tegurrient by hand decortication. The price of the decortica- 
tion waste is the same as in the case of chick-peas. Percentage compOvSi- 
tion of the endosperm and tegument respectively Moisture 11.05 ~ 

Proteins (N X 6.25) 23.62 — 7.18 ; Pats 1.24 — 0.75 ; Cellulose 1.35 
^ 29.73 i Asfi 2,76 — 3.00 ; Nitrogenous-free-extracts 58-98 — 48-19; 
Pentosans, 4.96 — 19. 58. 

Conclusion. — The waste products of decortication by machine of 
chick-peas, beans, peas con.stitute excellent cattle foods, as they consist, 
to the extent of about one half of fragments and flour of the internal part 
of the seed (endosperm). F. D. 

'tO/t ■ Improvement of Stock Breeding in Morocco, — vklu, h., in Compter remins da 

sennas de I'Atademie d' AsHculUire de Ffiince, \'ol. VIll, No. 26, pp. 736-740. Pait<, 

KJ July It)22. 

The improvement of stock breeding methods in Morocco depend 
mainly [a) on the possibility of increasing the herds — (b) on a definite 
mm in breeding, in order to specialise in the production of cattle, pigs and 
sheep — (c) on the choice of methods to be adopted to obtain the neces- 
sary improvements in cpiality. 

The great factors which are outside human control and which must be 
faken into account at the outset and in the course of che work, are essen- 
hally the climate and the parasitic organisms or carriers of disease. As 
in all hot countries, environment is of the greatest importance. Diseases, 
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even the gravest and the most common, are largely dangerous l^ecaiise 
they attadc animals which the climate has rednced to a state of bad health 
and vital exhaustion. In Morocco animals die mainly of -hunger in 
summer, of hunger and cold in winter (i). 

The organisation for the control of numerous internal and external 
parasites is also a factor of essential importance. Preventive measures 
against external parasites are almost exclusively based on arsenical dips • 
the writer therefore advises that the sale and use of soluble crude arsen> 
ical products should be allowed in Morocco. The control of internal para* 
sites, which is more difficult, requires the adoption of enclosured areas and 
the removal of stock from pastures in order to interrupt the cycles of de- 
velopment of parasites which have no intermediate hosts and to destroy 
these hosts when they exist. 

In conclusion, breeding in Morocco, depends on the organisation of 
preventive measures against disease and modification of the environments 
which favour the development of parasites. The improvement of eutiion- 
raent is an economic problem, for it is a case of ascertaining whether ex- 
tensive breeding is possible in Morocco or whether it must be replaced bv 
semi-stall rearing. The control of parasites is further a problem of colonial 
policy, for, to put it into practice, the hostility of the -natives must be 
overcome. p; p 

CATTLE 107 -5 - The Work of the Central Syndicate for the Exportation of Charolais Cattle. - 

iriTiER, H,, in Bulletin de la Societe d' enc our a cement pour I'indusirie naiiomtlc, Vol. 15!, 

No. 7, pp. 617-621. Paris, July 1922. 

The Charolais breed of cattle which is particularly common in the 
Departments of the Allier, the Cher, the Indre, the I/iire, the Nievre and 
Saone-et-Iyoire, is considered to be one of the best breeds. Shortly after 
the end of the European war, the local breeders, with the object of making 
their produce known abroad and to induce cattle-breeding countries 
to use them to improve their herds, constituted a federation of the \yariotis 
agricultural societies and syndicates of the above-mentioned Departments. 
This federation adopted the name of " race charolaise " as official title, 
and grouped in a single “ Herd-book of the Charolais breed for the Xievre, 
Sa6ne et Loire and adjacent Departments the local genealogical books 
which had been founded since 1887. They formed subsequently the “ Syn- 
rlicat d ’exportation de la race charolaise ” as an agency to study the means 
of establishing relations with foreign markets and to undertake the sale 
of breeding animals. 

The publication reviewed is a report on the work of this Syndicate, 
which first printed and distributed a propaganda pamphlet, accompanied 

(1} Drought, the high cost of forage, the brackish water given for drinking. eau*e col 
lectively chrouic and often fatal digestive troubles. The syndiome which results foim? 
subject, from a strictly veterinary standpoint of another publication by the writer, 
autumn mortality and its relationship with the influence ot environment in Morocco, m 
Revue de Zootechnie, No. 9, pp. 8(>7-(>oo. Paris, June 1922, which reproduces, in pad, t lie 
considerations which have just been related above). (Ed.) 
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by photo^aphs and translated into several languages, and it next took 
into consideration the necessity of sending to the countries of export' a 
number of breeding animals selected with a view to attract the attention 
of breeders. Owing to the assistance of several private breeders the 
Syndicate was able to overcome initial financial difficulties and it at pre- 
sent, is dealing with the inoculation of some breeding animals destined for 
Brazil and other vSouth American States, where tristeza (piroplasmosis) 
is raging. y 

1076 - The Identification of Cattle by Means of Nose-Prints. - Petersen w k in 

Journal of Dairy Science, Vol. 5, No. 3, PP- 249-258, figs. 6, Baltimore, >ray iq22. ’ 

The various breeding associations have always been confronted with 
a serious problem in the proper identification of animals fijr registration 
and of animals on official test. All other means having proved unsatis- 
factory, 0. H. Baker, of the American Jersey Cattle Club, suggested 
using nose-prints for the purpose. The author desciilies the method 
jf taking the prints and the best way of identifying the prints so obtained. 
The most satisfactory results were given by mimeograph news-print paper 
md black stamping-pad ink. From different tests made with some 
150 cattle the author drew the following conclusions : 1) no two animals 
fiave identical pattern nose-prints, therefore these prints will enable pos- 
itive identification ; 2) the taking of nose-prints is simple enough to be 
practical ; 3) it is possible to identify prints as being of the same animal 
^ven if they are not perfect ; 4) the pattern remains the same through 

> 5) is practical for the identification of cows on official test 

ind may prove valuable in connection with the registration of all solid 
.olour cattle ; 6) the method affords a positive means cf identification 
(vhen claitn for loss is made under livestock insurance policies. F. S. 

077 - Studies on Reproduction of Cattle. - I. Grau. A„ I/age de la reproduction chez 

I’c^p^ce bovine, in Revue de Zoatechn'e, Xo. 9, pp. 869-880. Paris, June 15, 1922. — 

TI. Vac^andltsh, a. C., Studies in the Criowth and Xutrition of Dairy Calves, in 

Jownol Of Dairy Science, Vol. V, Xu. 3, pp, 301-321. Baltimore, May 1922. 

I. — The reproduction age in cattle. — While it is indispens- 
nle, in a well managed breeding establishment, to breed from the best ani- 
nals, it is also necessary to consider at what age breeding should take place. 

Bulls. — From what age in the life of the animal and up to what age 
nould a hull serve ? About the age of 2 years service may take place almost 
ally without harm, but the number of cows which one bull can serve would 
« fifty or sixty at most. It is only very vigorous bulls reaclung their 
vu year wffio can annually serve as many as 80 or too cows. Also if 
Jrvice takes place during part of the year only it will be necessary to reduce 
e numl)er of cows which the bull can cover. This is why in the case of 
11 iniportant herd the proportion of one bull for every 50 cow^s is desirable. 

t may be profitable to replace a full grown bull by a younger bull, a 
ear caI which mil grow and which will pay for its keep by its increaserl 
ue while growing. The advantage of retaining the full grown bull is 
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that its capacity is known whereas that of the young bull is not, however 
good may be its appearance. 

It would be a serious economic error to apply strictly to the male breed- 
ing animal the famous doctrine of making use of cattle during the period 
of growth. That idea may be extended to oxen kept almost up to 4 
old for beef or else for working up to 4 or 5 years and then to be fattened 

The bull however is the founder of the herd and should be kept as 
long as possible from the time that it becomes a source of improvement 
It is possible to maintain a bidl in good breeding condition if it is allowed 
to run in the fields at times, instead of being kept always in a stall. Should 
this not be possible, the bull when full grown ought not to be overded 
or it will become too fat. 

Hay would form a suitable basis for a ration with a few oats as 
an addition, but no cake should be given. It it is desired to obtain 
strong, healthy animals in the herd, it is absolutely necessary to pay close 
attention to the food of the selected bull, increasing it when young so that 
the bull may grow up quickly but restricting it from the age of about two 
years and a half so that the animal may not become too fat. 

Cows. — For cows the breeding age is, so to say, the inverse of that for 
the males. Would it be profitable to make cows calve as early as possible 
in their second year or would it be better to await the third year ? The writer 
quotes good reasons urged by partisans of both methods. In his opinion 
the best rale for breeding is that under wliich the animals are free in then 
movements and have plenty of fresh air. 

Moreover grass is often considered the ideal food and with it the essentia) 
function of the organism will be best accomplished, the blood will be richer 
and development will be better assured. The young cows should be suitablv 
fed and should go out to pasture to the greatest extent ; there would cer- 
tainly not be any harm in arranging that they should have their first calf 
between the ages of 28 and 30 months. In the case of dairy cows, not 
only would one calf and one period of lactation be gained, but their subse 
quent yield would be increased. 

Cows belonging to a dual-purpose breed should not have their first 
calf until about 3 years old. In the special case of a select herd, there may 
also be occasion not to send to the bull before 18 months but to wait for 
6 or 12 months according to whether it is a question of a dairy breeder 
not. Certainly better animals would be obtained and better quaUties might 
be developed. 

The writer advises that good bulls and cows should be kept as long as 
possible, and that the inferior animals should not be retained for breeding 

11. — STVDIKS IX THE GROWTH of DAIRY CALVES. - ll DumiM 
of gestation. — - The variations of the period of gestation have hitherto 
been little studied. The writer quotes researches made on this subject 
by Spencer, Wing and Fleming and the conclusions drawn from then 
observations. He himself made experiments in order to ascertain . " 
the influence which the age of the cow at the time of bulling and the seas 
on during which bulling took place might have on the duration of 
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ion : the relationship which exists between the sex of the calf and the 
luration of gestation, and the influence which the age of the cow may 
lave on the latter. These observations, made on 369 gestations, led 
|je writer to conclude : — i) that the average period of gestation in dairy 
flws is 280 days — • 2) that this duration is not variable according to 
jreed ; 3) that the sex of the calf does not appear to have any influence 
)n the duration of gestation — 4) that the proportion of male and fe- 
nale calves was about equal — 5) that on the averse 82.6 % of the 
•aJves remain from 271 to 290 days in the uterus — 6) that the age of the 
X)ws at the time of bulling was without influence on the duration of gesta- 
:ion -- 7) that gestation was not influenced by the season in which bulling 
took place. 

2) Weight ot at birth. — The writer relates the work done 

,n this subject by Hevary & MoRRrsoN and Eckles. According to 
he researches which he made personally on the subject : — i) of the 
flfiuence which the age of the cow at the time of bulling 'might have 
m the weight of the calf at birth - 2) of the relation between the weight 
)f the cow at the time of bulling and that of the calf at birth — 3) of 
:he influence of the season during which bulling took place on the weight 
)i the newlv born calf — 4) of the influence of the duration of gesta- 
;ion on the weight of the calf — the writer concluded : — i) that the 
verage weight of calves at birth was 32.63 kg for males, 29.47 kg for fe- 
lales and 31.29 kg for all the calves — 2) that among pedigree calves, 
[le hea\dest were Holsteins, next Ayrshires, Guernseys and Jerseys — 

) that on the average, at birth the weight of calves of no special breed is 
lie lowest, that of pure bred calves is the highest and that of half-bred 
alves very nearly the same as that of pure -bred calves — 4) that the aver- 
ge weight of newly born calves increases with the age of the cows, until 
he cows reach tlie age of 5 years, after which the weight of the calves 
xreases in an irregular manner - 5) that increase in the weight of the 
>ws denotes an increased w'eight of the calves ; this increase however is 
Dt directly proportional to that of the cow — 6) that possibly calves 
:)rn between the months of April and October may l>e lighter than those 
:iri! during the rest of the year ; there are however considerable v’^ariations 
i the weights of calves born in the two periods — 7) that the duration 
f gestation has little influence on the weight of the calf ; on the -other 
and, the nearer the duration of gestation is to the normal, the nearer 
le weight of the calf is to the normal weight, while their weight at birth 
icreases when the duration of gestation deviates from the normal. 

{3) Rate of growth of dairy heifers. — After referring to the researches 
f Eckles, Waters, Mac Candlish and Robertson, the writer describes 
lie method which he adopted in his researches on this subject. Erom his 
xperiments he draws the following conclusions : — i) Apparently there are 
Jw cases of loss of weight after calving — 2) The live weight of the ani- 
mals increases most rapidly — 3) According to body measurements, it 
Ppears that the dimensions of breadth, depth, and height follow one an- 
ther in the order of the rate at which they increase ~ 4) There seems to 
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be little difference between calves born in winter (that is to say betwe^nl 
the 1st October and the 31st March) and those born in summer (from the 
1st April to the 30th September), except that the heifers bom in winter i 
attain, at the time when bulling commences, higher weights and bodilvi 
proportions than those born in summer — (5) There seems to be a suffe 
dently distinct relation between the live weight (expressed in kg) of the 
animals and the product of their heights, depths and breadths (expres<;ed 
in cm,). I). S. 

1078 - Some Fesults of Reeding Milch Cows at Experiment Stations in the United 

States. — WiNTHERS, S. R., in Heard's Dairyman, Vol. XrXIII, No. 12, p. 419, 

Fort Atkinson, Wis,, April 7, i<)22. 

Pairy cattle feeding experiments are being conducted at the 5 vStations 
of the Dairy Division, United States Department of Agriculture with the 
threefold object i) to ascertain the productive capacity of cows and their 
ability to maintain weight w^hen their ration is deprived of grain ; 2) to 
ascertain the profitableness of feeding grain to milch cows ; 3) to study 
the production of milk, butter, etc. 

The author mentions results already obtained on these points: 
A Holstein (Helen Nilkje Calamity) made a creditable record, although 
from the age of about 8 years she was given no grain, her ration consisting 
of roughage alone. On lucerne hay, maize silage and pasture grass this 
animal yielded 470 pounds of butterfat in one year. The following twelve 
months, the same ration supplemented with a liberal ration of grain was 
fed to the cow with the result that the milk and fat production were respect- 
ively 25 499 and 823 pounds. 

As regards the economical results of feeding roughage exclusively, 
varying conditions have to be taken into account. .In dairy districts where 
the product is sold on a butterfat basis, the increased production due to 
the addition of grain to the ration might not yield much return ; on the 
other hand, where the produce is marketed in the form of milk, the invest- 
ment in grain might be very profitable. The author gives other instances 
of good records of Government cows kept at the above-mentioned Sta- 
tions of the Dairy Division. 

1079 - Comparison of early, medium and late maturing Varieties of Silage Maize 

for Milk Production. — white, G. C., Chapman, n. Slate, W. h., and Frown, B, 
A-, iu Journal of Dairy Science, Vol. IV, No. 4, pp. . 13 . 3 - 347 ? % Faltimort, 
July 1922. , 

The experiment made by the authors is an attempt to deteniune ttie 

relative economy of milk production by growing earh', medium or kte 
varieties of maize for silage. ^ . 

The varieties used to represent the 3 types were early, Pride oi ^ 
North, Medium, Teaming ; late, Eureka. The researches were carrie on 
at the Storrs Agricultural Experiment vStation (Connecticut, I nited h a 
tes) upon Holstein, Jersey and Guernsey cows of ages varying from 2 ; 
years to 10 years and 10 months. . 

It was found that late- niatu ring varieties, under favourable con 1 10 
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hj-e uecidedly superior in yield to the early varieties, both as regards total 
tonnage and dry matter. The following five years averages were ob- 
tained for green maize : early group, cut at hard dough stage 24 774 Ih 
per acre, water content 73.80% - medium group, soft dou^ stage' 
3,947 lb. per acre water 78.09% - fete group, kernels just formii' 
40648 lb., water 80.16%. 

Pride of the- North contained 25.74 % dry matter in silage ; Learning 
2517 % Eureka 19.43 4. It must however be remembered that the 
season allowed Learning to mature more than usual, so that the crop used 
in the feeding tests had practically the same percentage of dry matter as 
Pride of the North and gave very similar results. 

The cows were fed silage as well as hay and a grain ration the fetter 
^insisting of maize + wheat bran and cotton seed meal (v 3 ■ 2) having 
1 nutritive ratio of t to 3.8 and carrying 14.8 % digestible protein and 
;r.7i % digestible nutnents. The hay c-onsumed was 4 lb. per head and 
ler day. 


Ihe feeding trial proper lasted 100 days, after a preliminary feeding 
arst upon regular herd silage, and later on the experimental silage. 

The amount of silage consumed per day by each group was as follows 
1st group (early maize) 44.977 lb — 2nd group (medium) 43 739 lb — 
3rd group (fete) 45.537 lb. The amount of dry matter furnished by the 
silage per day to each group was re.spectivelv ir.232 lb — ii siq lb — 
9.081 lb. ' -J y • 


The gram was fed in proportion to the weight of the animals the 
object being to keep them at a uniform weight. By this plan, most of the 
food was used for maintenance and production, a very smah amount cou- 
tnliuting to the development of the foetus in early gestation. The aver- 
age daily consumption of grain was 9.972 lb. by the early group — 8.314 
by the medium and 11,604 lb. by the late. 

The following Table gives a summary of some of the most impor 
tant data. 


ist group Jiid group ; 3r<i group 


lb. 28.286 

lb. 1.0878 

lb. 1054.4 

lb. 4-17.64 ;+ 22.33 -U 

lb. 35405 ! .35-816 .39-780 

lb. 2. 752(^1 2.593 : 3 - 2-19 

U) The relatively high grain requirement per unit of production for all the groups 
to the small hay allowance. 

[-) The better record made by group 2 in solids production is due to its lesser maiu- 

^iiance requirements. 


Vverage daily milk yield 

* “fat » . . 

Total daily solid yield 

Werage initial weight ... 

Average increase (4-) or loss ( — ) in live weight in 
100 days ... 

■Iain consumption p« 100 lb. milk (i) - . . . . 
^raia consumpUon per 1 lb. solids in milk. . . . 


22.938 29.206 

1.0455 1.0788 

.3-1578 3-5990 

963.3 1046.8 
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The results thus show a saving for roo pounds of milk of 4/^7 poygjj, 
of grain for the group fed early maize as compared with the group 
late maize. Ton for ton these data seem to indicate the greater econoinv^ 
of the early silage. This is further emphasised by the fact that the gro^pi 
given early maize gained a little in weight, whereas the group fed late 
maize lost slightly in weight. F. p, 

ro8o - Quantity of Feed consumed hy a Heifer from time of Birth to Lactatiojj 
Period, — See No. ro9,T of this Review, 


1081 - The Goat as an Economic Factor. -- cafepir/, j.,in Yearii.No.j.ppjj,, 
320. I,yons, IVtay 1922 

Goats are divided into three main fundamental racial branches. The 
most important has its original home on the great central plateau of Ask 
next comes the group of African races which has its habitat in the Abys> 
sinian Mountains ; lastly the European branch has its or^in in the great 
block of the Alps. Long hair and a light iris are characteristic of Asiatic 
origin ; very short, silky and glossy hair on a coat of bright, vmd colom, 
and dark flashing eyes, indicate African origin. The goat in Liuope 
has undergone such deep racial changes that its ethnic characteristic 
is no longer of serious interest for most breeders. However, in the massil 
of the vSaint Gothard, a goat has been discovered which may be regarded 
as exemplifying the morphological unit of its species in the ref[uired degree. 
It appears in many varieties of coat, but has in all cases precisely the same 
economic value. It bears the stamp of a group of races which is necessar- 
ily that of the European goat, and of the typical European race. Thi: 
breed is the largest and the coat is short haired and habitually of mm 
colon rS; white being only found in cases of albinism. The coats of the Al- 
pine goat are characterised by dull tints, generally shading off from black 
to tawny and. from tawny to light through all shades of grey. The spots 
are marked in streaks on a ground which, at the extremities of the body, 
on the belly and the limbs is lighter in colour or is accentuated by a 
darker shade. A dark stripe often covers the whole length of the spine. 
The forehead of the Alpine goat has, in profile, a frontal boss, There is, 
also, near the muzzle, a small swelling indicating a good feeder. Accordmg 
to the writer, it is a mistake to think that there is one goat of the plain? 
and another of the mountains. However, as regards pasture, it does wl 
only in high regions. The most surprising fact in the biology of the gwt 
is that this animal, which seems naturally intended to live in a wild and 
primitive state of life is admirably adapted to a diet absolutely diflerejii 
from that what appears to be its natural diet. Thus when abundanfl} 
fed it gives double the amount of milk which it would give normally. 

Under the influence of good training, the lactation of the alpine goa' 
can be prolonged over two years without interruption. The fact is a 
the more remarkable that an animal capable of supplying 6'7 and eun 
8 litres of milk per day at the height of its lactation draws this cunsiaer 


(r) See: R. 1913, No. 1062; loi&i No, 205; 1918, No, 794; i 92 it ^ 

[int-ifsi] 



GOATS — PIGS 


1263 


Ible mass of milk from a reserve of Hve substance the weight of which 
Lrely exceeds 60 ^ with 6 to 7 kg. of blood. The wiiter adds that 
his ammal, which reaches maturity only at 4 to 5 years of age. is able to 
produce young from the age of one year and remains fertile till over the 
pge of 20 years It is even economically advantageous to profit by its 
precocity, for if made to produce when very- young, its milking power 
increases and its appetite increases to enable it to meet the double physical 
expenditure, viz., that required for production and that for growth ' The 
Riiter does not attach any value or economic importance to the horns 
51 to the colour of the coat for which the Swiss pseudo-races are recom- 
mended. He also notes that it is now possible, by simple measures of 
:leanliness etc. completely to conceal the peculiar flavour of goat's milk 
[f therefore goat's milk is no longer distinguishable in taste from best cow's 
nilk and if also malodorous he-goats need no longer be kept in the herds 
he writer no longer sees that there can be any reason to object to the use of 
kity goats in the food services. In this connection the difhision of an 
mproved race of goats may be a matter of high importance Its use on 
large scale would greatly improve the diet of children and invalids and 
fould provide a powerful element of control of tuberculous infection 
.Vithout claiming that the goat has in itself a concrete principle wliich 
pnmunises it against the microbe, it is possible to assert that the goat 
never contracts tuberculosis spontaneously. There is a pseudo-tubercul- 
nsis which attacks goats exposed to damp cold, but the milk cannot exercise 
Its phj^siolcgical properties in the organism of the newly bern or invalids 
unless it is administered raw and in its integral form and properties. 

Ihc goat is the only animal which can supply children and sick persons 
with milk in this ideal form. The writer recommends the diffusion of the 
m} European goat, which appears to be not only the authentic thorough- 
M oi the European race, but also the heaviest milker of the species. It 
s this race w'hich should be improved by selection and have its excellent 
lualities established. p ^ 

- The Pasturing of Pigs. - Difploth,?., in La vie a^ricole a nmile, nth year, 
\ol XXl, No. 39, pp. 57-61. Paris, July 33, 1922 (i). 

llie pasturing of pigs is a practical and advantageous method, winch 
a certain (xmntries, gives extremely valuable results. Pigs however 
to the nature of their digestive organs make a poor use of cellulose 
'ut economic considerations permit a reconciliation between theory and 
'^ctice. With a system of pasture for well kept pigs, and a judicious 
se 0. supplementary green crops there is very little need of dry foods, 

^ result is a valuable economy. In spring 

^ at the beginning of summer pigs get a supplement of diy^ fohds. In 
uuiu also, when the sows Utter and until the young pigs are weaned, 


(I) See: J?. ^ 

• 1104 -- R. 1917, No. 836 - - R. 1931 

4f'o, 617. (Ld.) 


1 1 5.3 — R. 1915, No. i) 4 Z ~~ R. 1916, 
No?, 1033, 1260 — R. 1922, Noa. 193, 
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a little grain is indispensable for the ration. The Americans adopt as 
a practical rale the giving about i litres oi& grain per sow each day 
as a supplement. At every other period, the pastures suffice and assure 
the best profit. Grain, if obtained economically, will always be valu- 
able, as also cotton and ground nut cakes. 

The pasturing of pigs is specially indicated in regions which contain 
large areas of clearings and of unenclosed woods. In America wooded 
lands are beginning to be used largely for maintaiuing pigs in spring and at 
the beginning of summer, when pasture crops are scarce. The grouud« 
nut then supplies the change required for completing the fattening o{ 
the animals. This method costs Httle for the production of a pound 
of meat, but with the rapid increase in the production of pigs, breeders 
have had to examine more closely the phases of this method of rearing 
and to make \^rious pastures utilisable in all months of the year. The 
result has been the establishment of several systems of crop rotation. 
The principal profitable forage crops grazed by pigs are : - 

1) Oats and rye. — Both are much appreciated as green forage in 
every farm rearing pigs. Some breeders sow a large stretch of oats, 
letting the whole be grazed up to the ist March, then one part is enclosed 
to be grazed up to June while the remainder is left to ripen. This plan 
is to be recommended, as it assures pasture at a season when economical 
food is scarce. Moreover it allows the regulation of the portion resented 
for grain according to the actual resources of the farm. Needless to say, 
the plot which is intended to furnish grain should not be “ too closely ” 
grazed if it is desired to avoid a serious falling ofi in the grain crop. Cer- 
tain winter oats grow again vigorously after having been grazed and stand 
pasture well. 

2) Turnips. — It is especially from January to May that turnip? 
are a valuable resource ; earlier or later, other food resources in full yield 
become available. Two judicious sowings of turnips will cover the dif- 
ficult period. 

3) Millet. — Its qualities are much appreciated, and it has the 
great advantage of providing food at the beginning of spring, at a time 
when cheap feeding is difficult to find. Sown early, in March, it may 
be grazed towards the middle of April. It is well to graze the plant early 
to make it tiller. Millet is a quick growing plant, capable of feeding many 
pigs for each unit of area. When young this forage is liked by the pigs; 
but it should not be allowed to become woody. If grazed up to the last, 
millet will be available up to the middle of July. With three souing? 
arranged in series in March, April and May, the period of grazing can easily 
last up to September. 

4) Sorghum. — Is often sown in alternate rows, soinetinies with 
millet. Sorghum stands grazing worse than millet and if browsed down to 
the ground, it suffers much. Even thus the young millet as being more 
tender is preferred and sought out by the animals, which gives the sor 
ghum time to grow and reach a height at which its consumption is pm 
able and its resistance more assured. These two plants therefore sup 



plefflent each other and give variety to the feeding. Sorghum can also 
\)e used as a green food. 

Early Maize. - Plants in spring it may be grazed or cut about 
tlie middle of July. Some breeders grow it alone, others in alternate 
rows with ground nuts. When the maize is cut green the pigs on pasture 
ffill eat the ground nut on the spot and tliis method gives an earlier fat- 
tening food. If it is desired to have at disposal a useful food as early 
as possible, early varieties of maize are sown, with early horse beans 
broadcasted between the rows of maize. On heavy soils the hotsebean 
may be replaced by the dwarf kidney bean. 

6) Ground nut. — Ground nuts fatten pigs at very small cost Two 
rarieties are grown for pigs:- the North CaroUna, or African ground 
nut, sometimes called the Georgia groundnut, and the Spanish groundnut 
The former is a large cropping variety, Planted early in spring it be- 
gins to produce m the middle of September and gives an abund’ance of 
good food up to January and even Match. It will fatten, without sup- 
plement, 7 to 10 pigs per ha. Planted early, the Spanish groundnut. 
IS ready for pasture m August, 6 weeks earlier than the CaroUna variety, 
at a time when " finishing ” food is scarce. Its yield is much less ac- 
cording to certain growers. Although groundnuts supply a rapid fat- 
tening and p^s make remarkable increases in weight, they should not 
be fed exclusively with them for a period of more than 60 to 00 days ■ 
otherwise digestive disturbance would be caused. Sows with young 
should only be allowed to feed among the ^oundniits with caution. 

F. S. 

108, - Distribution of Enzymes in the Alimentary Canal of the Chicken. - Pcimmer 

K. H. A. and Rosedale, J. L,. (Biochemical Department, Rowett Research Institute for 
Animal Nutntion, University of Aberdeen and North ol Scotland College of Agriculture) 
m fhe Biochemtcal Jouynal, Vol. XVI, No, i, pp. 2yzU. London, 1023. 

Lactase has so far never been found in the intestine of chickens. The 
authors fed chick^s from hatching for a period of over three months 
v^ith a ration containing lactose and noted its assimilation. Assimilation 
of disaccharides is usually preceded by hydrolysis to monosaccharides, and 
as this would imply the presence of lactase, the authors made an 
examination of the different parts of the digestive system to discover 
where the lactase was to be found. Their experiments confirmed the 
tact that it is absent from the intestine but a small amount was detect- 
ed m the pancreas, the crop and the gizzard. They then extended their 
investigations to 8 other enzymes sj^ecifically concerned in the digestion 
ot the common foodstuffs and obtained the following results ; 

Ihe distribution of the sucroclastic enzymes corresponds for the most 
part with that in the animal, diastase and lipase are generally present in 
c pancreas of animals; on the other hand there are differences in the 
istnbution of the proteoclastic enzymes ; the animal has trypsin acting 
in alkaline media, the chicken in both alkaline and acid media. The en- 
zyme of the proventricmlus, which in the chicken corresponds with the 
oniach of an animal acts only in acid medium. 


POULTRY 

BEARING 





BSB KEEPING 


, 1266 bee-keeping 



, . j. 

Crop ! 

Proven - 
triculus 

i Pancreas 

1 

Intestine 

whole 

.■ 

Dtiodenum 

lUom 

Cacc-im 




1 

+ 




Diastase 

+ ; 

0 

i + 

+ 







Lactase 

+ 

0 


' 0 




I,ina.‘5e 


‘ “f“ 

f 

I ■■■■' 

Pr oteoclasti c V neutmt 

0 , ■ 

0 

-f (siight) 

i 0 

0 

0 

0 

enzymes / acid . . 

-f- (Tare) 1 

+ 

:-}-[] ess 
rapid) 
+(n*pid) 

! + 

+ 

+ 

O’ 

in med a i alkaline 

0 ; 

i 

0 

-h (rare) 

+ 

+ (rare) 

0 


E. F. 


1084 - Insulating Capacity of Double-Walled Bee- Hives. — Phillips, e. F ,iii 
Suites Department oj A^^riciilHtre, Department CircuUu 222, 10 pp. Washington 
May 1022- 

The great number of double-walled bee-hives on the market, where 
they find ready purchasers among bee-keepers by whom they are largely 
used, has given rise to considerable discussion as to their conipa rathe 
merits. In order to decide the question, the author carried out a series 
of experiments and obtained the following information : 

The shape of the hive has a considerable influence upon its insulat- 
ing power, and therefore -upon its capacity for preventing loss of heat 
and protecting the bees from winter cold . The heat escapes most read- 
ily from the bottom and the insulation of the walls and top is never so 
complete as to prevent a large amount of heat from being dissipated, 

Bee-keepers however never trouble about the insolation of the bot- 
tom of the liive, as they are under the impression that the heat escapes 
through the top. It is a mistake to uncover the front of the hive, even 
if it faces south, for if any part of the hive is left with only a single wall, 
or without some other means of protection, all the efforts made to keep 
the rest of the hive warm are to a great extent nullified. 

In the double-walled hives on the market the heat escapes so read- 
ily from the bottom, that little is lost through the roof and still less 
through the walls. 

An air-space left between the two walls does not retain the heat 
as well as a layer of some material that is a bad conductor, especially 
if the interstices are very small. Convection currents which dissipate 
the heat are doubtless always present in the dead angles of the 
of the hive. The board forming the ceding should extend as far as t e 
external wall upon which the roof rests. It is more effective to close 
the double wall only, than merely to shut the opening of the hive. 

A thicker layer of insulating material should be used than is genew y 
the case. If sawdust is used, the layer ought to be lo to 15 cm. thi^- • 

F. b. 
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joSj - ioQue” {Bacillus aivei) a Bee Disease. — CHEvniorrE-MEVEL, o,, 

in VApiculteUr, Year LXCI, No. 8, pp. 270-272. Paris, Aur. 1922. 

This disease is caused by a special bacillus {Bacillus alvei), a distinct 
species, according to the writer, but capable of assuming different forms 
dependent upon its degree of virulence and the nature of environment 
in which it develops. The therapeutic treatment may also be preventive, 
and consists in the use of antiseptics (salicylic acid, mixture of carbolic 
acid and tar, formaldehyde, naphtol p, etc.). The writer was only able to 
iaet incomplete results by using antiseptic syrups, which have no effect 
Sn larvae already infected. 

The best and most scientific prophylactic method is permanently 
to disinfect the hive with formic acid or 10 % solution of formol ; to do 
this, paraffin wax should be smeared on the insides of several tin boxes 
(the lids of blacking boxes may be used) to a depth of i to 1.5 cm. and they 
should be filled with the following mixture Formic acid or commer- 
cial formaldehyde, 2 parts — Alcohol, i part — Water, 6 parts. These 
tins are placed in the hive and the mixture is renewed every week. 

Generally 3 or 4 doses are enough ; sometimes, however, it is necessary 
to prolong the treatment. K. F. 

1086 - S^riCUlturS in Libya. — Forl.\NI, K,, in BolkUmo della R. SUizione Sper.mcntale selkworm 

di GelsicoUura e Bachicoltwa di Ascoli Ptceiic, i, No. i, pi>. 23-. "io. Ascoli rearing 

Piceiio 1932, 

Breeding of the domestic silk worm was started at Bengasi in 1915 
and gave fairly good results. On the initiative of Prof. Dk Cilus (Di- 
rector of the Agricultural Bureau of the Government of Tripolitania) 
the breeding of other silk producing insects (which might find in Libya 
|the conditions of environment necessary to their existence) was tried 
Isuccessively, these being : — Pkilosomia arrindica (which lives on the 
castor oil plant), Attacus bonihinia of the Sudan (which can live on Zi~ 
ziphus), Attacus cynihia (which lives on the Ailanthns) and Attacus ce- 
cropia ; but the results were negative. 

Breeding of domestic silkworms continues to increase as shown by 
the following Table : — 

Uait^f price 

iS 2430- 

30 12 000 

The propagation of the mulberry tree is under Government control : 

2671 plants were distributed in 1916 and 9743 in 1917, In spite of va- 
rious ailments, which sometimes rage in the broods, it is not uncommon 
to find in properly built premises productions of 75 kg. of fresh cocoons 
per ounce of eggs. 

According to De Cielis (i), Mazzocchi-Alewanni and Leone, 

I (I) I>E CiLLis, E., Cinque auni di sperimentarioni agrarie in Tiipoliiania, A':iricolt. 

XV', Xo. 6, [Author's note) 

[ll85-|«8C] 


Years 

Kg, cj{ 

Kg. 0^ 

- 

fresh cocoons 

dry cocoons 

1916 

400 

135 

1917 

I 200 

400 
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the second fortnight in Match is in I^ibya normally the most snitabl{ 
time to start breeding, and the premises which are most suitable for nativ( 
breeding seem to be silkworm nursery huts, partly underground, witi 
walls above ground. For the methods of breeding, suspended sieves 
made of local material such as reed grass, palm leaves etc.haveprovec 
suitable; for wood, the wild flora are very suitable:— Brassica fourne 
jorti {in arable " hassluss *'), Pituranthus tortuosus (“ gazzali ”). Raetamc 
raetam (“ rtam ”), Euphorbia guyoniania (“ lebbin ”), mid-ribs of tb 
leaves of the date palm, etc. Pure breeds have shown themselves tb 
more likely to give a high quality yield, but are much less resistant tc 
surrounding adverse circumstances , it is thought therefore that the Chi 
nese bi-yellow and multi-yellow crosses are the most suitable breeds 

The silk market of Tripoli at any rate up to a few years ago mi 
almost exclusively supplied with Chinese silk, because owing to the pri 
mitive systems of spinning in use the thread of the local cocoons wa; 
much weaker than the thread of the Chinese cooons. The ItaHan stand 
ard most commonly used is 8/100. 

Chinese silk coming from Shanghai is classed as follows in the Tri- 
poli market ; — 

White Steins, blue Phemix extra. 

Yellow ST, i yellow Mayung. 

Yellow' ST, no 2 . » » 

The silk most in reciuest for making burnous is the yellow silk ST No, i 

The silk-producing industry is domestic and it is ordinarily carried 
on by the Jewish population (i). E. F. 

1087 - Value ef Maintaining an even Temperature during the Incubation ol 

S ilkw orms* Eggs. — Acqua, C., in Bollettino della R. Stazione sperimeniale di Ctit 

ccliura e, Bachicoltura di Asccli PicenOy Year i, No. i, pp. 13*23- Ascoli Piceno, 

ilarch I, 1922. 

A constant temperature or a slight aird gradual rise is recommendHi 
for the incubation of silk worms' eggs, and accidental suddenthermome- 
trical changes are considered as very injurious to breeding results: GrA-V 
DORi (2) also considers a constant temperature essential, especially dar- 
ing early stages of fertile development. On the other hand, Veksox 
reports that eggs electrified as soon as they are laid (to cause out ol 
season hatching) may be subjected without injury to temperatures b- 
tie above 0 ° and may remain at that temperature for several weeks, and 
Martini has obtained the normal development of eggs treated with hyd- 

(i) Information regarding the treatments to which silk thread is subjected in Lib;* 
before being distributed to the trade, is contained in an Article entitled “ U Conmitrciof 
lavorazione della seta”, published by the Bollettino d' If\f(yrtn(izioni del MifdstefO diin 
Colonie (1921). {Authof’s notes.) 

(2j Graxdori, M,, 1 problemi vitali della Uichicoltura uel momento attuale, 

(Author's note) 
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rochloric add and then kept during the summer for several weeks in 
a refrigerator. The matter is therefore up to the present a subject of 
controversy which the writer has tried to settle bv proposing to answer 
the two foUowing questions:- i) Does a sudden chill during incuba- 
tion necessarily cause a state of deterioration which may be seen in a 
higher percentage of unhatched eggs and by irregular progress in breeding ? 
(2) Does this sudden chill produce different results according as it affects 
different periods of incubation. 

Experiments have been made on the following breeds-- indigenous 
yellow, gold Chinese, white Chinese, Chinese cross ? white x ^ yellow) 
Chinese cross yellow x cj white), double-strain yellow cross (Q yel- 
low X $ gold), double strain yellow cross ($ gold x ^ vellow) In all 
the cases severe chilling, even when prolonged for several hours (12^24) 
during incubation, did not produce the disastrous effects which would 
generally have been expected : there was only a slight increase in the per- 
centage of unhatched eggs and a prolongation of the hatching period 
but no injury was caused to the breeding and no decrease of yield as was 
proved by the average weight of the cocoons of the different lots which 
(vcre used in the experiments. In reality, there was no contrast, as was 
)nly to be expected, between the behaviour of the egg treated for out 
)f season hatching (which is not affected by retardation through chillinc^) 
incl the behaviour of the egg normally hatched in spring. 

It also happens that incubations of indigenous yellow eggs, treated 
rith hydrochloric acid and intended for summer breeding, made at a con- 
stant temperature, showed no difference from those exposed to varieties 
)f temperature by day and night, either in the progress of breeding or in 
he percentage of mortality. During incubation, there was no critical 
)ericd at which particularly harmful consetiuences might be caused by 
1 sudden chill; in the different lots of the experiment, the change in tem- 
)erature was made at very various times and it had, for all equally, the same 
mall differences relatively to the control lots. If there had been a crit- 
cal pcrind, it must have clearly shown its effect by a high percentage of 
ggs unhatched in the lots which underwent a change on a particular day. 

It is easy to see the practical lesson to be derived from these experi- 
ments ; if ari accidental temporary fall in temperature takes place du- 
ing incubation, the heat in the incubation rooms should not be increased 
uddenly but gradually, p;, E. 

^88 -Faresd Hatching of Silkworms’ Eggs with shortened Hibernation. — i. Acqua, 

in Bollettino della R. Staziofu’ Sperimentale di GelsicoUura e Bnchicoltura d' Ascoli 
Picem, Year I, No. I, pp. 3.9. Ascoli Picetio, March i, igj3. — II. Idem, Schiusura 
^terapcjianea del seme bachi a ibemazione abbreviata cd esame della pebriua, Ibidem, 
ear I, No. 2, pp. 45-48. Ascoli Piceuo,’ June i, 1932. 

Ihe writer has made the two following series of experiments: — 
i) On November 21, 1921, he treated with strong hydrochloric acid, 
^Jiinutes, two lots of silkworm eggs one of the native yellow race the 
ler of double-strain yellow ( yellow x $ gold) which had up to that 

[l«8T-l«88] 
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time never been subjected to temperatures below 15®. After thorough wash- 
ing, the lots treated were placed in a refrigerator at 4°-5® in which thev 
remained for 45 days ; they were taken out on January 5, 1922 and 
subjected to a forced incubation up to 26*^. On January 17, the tirst 
hatchings began ; they lasted 6 days and gave the following results 
for 300 eggs taken at random from the whole of the treated lot and 
of the control lot ; — 


Native yellow 


Treated eggs Hatchings 287 ; Katdaing^ 237 

Untreated eggs « 7 » Hi 


These results shew that the treatment hydrochloric add does not 
cause hatching of old eggs, but predisposes them sufficiently to sective. hakh 
ing by the help of the subsequent action of cold limited to half the normal 
time. 

(2) In the second series of experiments, the writer reversed the two 
stages of the process : a total of 20 samples of native yellow eggs was 
placed in the refrigerator for 33 days (from November 15 to Ja- 
nuary 17), then the treatment with hydrochloric acid described above 
was given and the incubation started. Hatchings took place at the end 
of January ; they were complete and very numerous in the treated lotsi 
'but very few in the controls. Therefore, the treatment with hydrochlom] 
acid is as effective before as after hibernation. 

The results indicated by the sentences in italics have great pract- 
ical importance : it is known in fact that at present, owing to the appli- 
cation of the law regarding the control of silk- worm eggs, tliey must be 
subjected to' microscopic examination, to insure their being free froni 
pebrine. Technical necessities require that tliis examination shotild 
be made just before hatching ; it follows that adding to the period pre 
ceding the normal liibernation, the period necessary for examination and 
for a second contingent examination, a very advanced stage is reached 
The material impossibility of carrying out the examination in good tiw 
s eliminated by the method adopted by the writer, which reduces to lfe '5 
than half the period of hibernation rerinired and, consequently, gwes a 
practical solution of the problem. 

It might be thought that this method hinders the development 01 
the pebrine germs which may be contained in the eggs treated, but thi: 
risk is excluded by the researches of the writer, of wliicli he gives an ac- 
count in the second of the Articles reviewed. In the moths belon^inj; 
two sets in series i) a slight infection of pebrine showed itself ; it 
thought therefore that the eggs also were partly infected ; in fact 
examination of the young caterpillars hatched under special treatmen. 
contained a slight percentage of infected individuals. . 

A second and more rigorous test was undertaken by means 

[11B8] 
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other seri^ ^of expenmente made one at. the beginning and the other at 
tte end of March 1922. The lots m the first series were treated with Iry 
riroclilonc aai for 15 or 20 nunutes, then with, electricity for 5 minutes • 
it was ascertained on the whole that the Rercentage of cases of infection 
with Pebnne was shghtly decreased by the action of the acid. On Se 

f " a" differences in the control loti 

The lots of the second senes treated with hydrochloric add only, differed 
rn no way frorn the control ots ; the writer therefore thinks that the 

krence in the first case was fortuitous and that itispermissible to conclude 
i LLld'eS^^ " " development of pebrin: 

Moths and in the Eggs at- 

rest and Just before Germination (Expediency and Desirability ot Testina 
a modified Method of preparing Silkworm-Eggs). - pombaki,., p i„ 

della R. Stazeone Sperimentak ii GebecoHara e BachicMma di Ascoh Pkeno Year , 
Xo. 2, pp. 48-57. Ascoli Piceno, July i, 1922. 

^ Ordinarily eggs of the silkworm at rest do not show dearh- the 
pebmie corpuscles but m the case of intense infection some corpuscularv 
eggs are sometimes found even in the state of rest. The writer has examined 
mth the greatest care numerous sets of eggs coming from infected moths 
and has atternpted to establish a certain relation between the degree of 
infection at the .state of rest and that ascertained just before hatching 
The work was supplemented by the examination of the moths which was 
done m the fol owing manner -- 500 cells, 56 of which contained infected 
moths, were taken out of a group of yellows which had a considerable per- 
centage of rnfection (lo %). The test was made bv crusliing in a mortar 
me wing TOth 3 drops of water; a drop of this mixture (aken up on a rod 
*as placed between two sheets of glass ; the corpuscles found in each 
.pace were then counted and the examination of a certain number of .spaces 
pie the average ; in the case of certain indir iduals the corpuscles were 
aio numerous to count and others (where counting wms irossible) formed a 
jenes Irom 260 to 0.5. 

After the examination of the moths, the writer examined the egt^s 
J ] crushing for the purpose each egg in a drop of water. After 

-onip e e kbernation these sets of eggs, w^ere separated and placed to in- 
- )ate arid later just before germination each egg was again examined, 
e vvriter examined 100 eggs at rest and 150-200 just before hatching 
lot of Chinese gold eggs in which infection was less intense were ex- 
; out of 500 sets of eggs, only 39 were infected and there were, as 
maximum, 19 corpuscles per space. 

ind writer gives, in tabular form, the results of these examinations, 
nfp interesting conclusion that not only the shghtly 

^ ce moths but also those heavih' infected, can furnish sound eggs. 

>i selection, .such as is made by breeders, a certain qu antitv 

^resel^t therefore rejected, but this must be considered for the 

' necessity of the general method of examination, which it is 
"‘Possilde to change. 


[I98S-1089] 
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The comparisons made between the degree of infection of the ^ 
at rest and that of the e^s when about to hatch have given results whicii 
do not enable any relation to be established between what the microscope 
reveals in the examination of eggs at rest and in that made at the inoment 
when the eggs are about to hatch. It is not therefore possible to calculate 
the approximate percentage of actual infection by means of the number 
of infected eggs found in the former case. 

Lastly the writer suggests that in the preparation of the summer egg? 
and in cases where it is desired to delay hatching by placing the cells in a 
refrigerator, only cut wings should be included ; this method does not in 
any way prevent the examination for pebrine, since when infection is found 
in the body of the moth it is always present in the wings ; moreover it 
offers very marked practical advantages, such as the elimination of the 
putrefiable bodies of the moths and protection against Dermestes which 
often devour both moths and eggs. K. F, 

1090 - Duration of Virulence of the pathogenic Agent of Jaundice in the Silkworm. - 

ACQUA, C. in BolUttino iklUi R. Stazione S{yerimentale di Gelsicoltwa e Bach'collwadi 
Ascoli Piceno, Year i , No. i , pp. 10-12. Ascoli Piceno, Maich i , 1 922. 

It is known that the hemolymph of the silk-worm attacked by jaundice 
shows very numerous polyhedric granules (probably degenerative products), 
which are very effective in the propagation of the disease on account of their 
intimate connection with the pathogenic virus. Now as the diseased silk- 
worms when the skin is broken give out blood which is very rich in granules 
and mav contaminate the sieves on which breeding takes place, it is expe- 
dient to iind out whether the disease can be thus transmitted from one year 
to another, if thene has been no systematic disinfection. The writer has 
therefore undertaken experiments to determine how long the polyhedric 
granules can preserve their virulence : in 1920, he obtained an expenment- 
al development of jaundice by means of granules collected in the sprins; 
of the previous year and preserved without any special precautions, ia 
1921, the results were positive for other granules collected in 1920 and ne- 
gative for those of I9[9. It is therefore clear that infection is easily trans- 
missible from year to year, by means of sieves or other contaminated mate- 
rial, while in the second year virulence appears to be extinct. In any 
case, rigorous disinfection is absolutely necessary in the districts where 
jaundice is particularly virulent as for example Campania. E. F. 

1091 - Pisciculture in Switzerland in 1921 (i), ~ Rapport du Department iederal lie 
rinterieur, in Bulldin suisse de Pkhe et de PiscMt^rc, year 23, No. 7 , PP- 
Neuchatel, July 1922. . . 

Conferences. - For the first time since 1914, a meeting ot me 
Commissioners of fisheries in Lake Constance, nominated by the adjacen 
States, took place on September 23 1921 at Fried nchsha fen Am ^ 
the subjects discussed may be mentioned the application of the re^i^ 
lion defining a certain width for the mesh of the bag of the drag ne 

(i) See R. Nov. 1921, No. 1152. {Ed.) 
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iie adoption oi uniform conditions for the duty on fishing permits for the> 
ppeT Is-he the supervision of fishing in the upper lake — the tax on 
aotor boats - regulations relating to the collection of the fry of the feras, 
Corepnus fera), etc. 

Various questions relating to fishing in Lake Constance, the I/)wer 
ike and the Rhine were dealt with by correspondence Iretween the repre- 
aitatives of the interested Governments. 

The negotiations with France for the establishment of an agreement 
.garding fishing on Lake Leman led to international conferences in the 
lurse of which a draft convention was completed. Others were initiated 
,r an understanding regarding fishing in the Doiibs. 

Progress was also made with preliminary work on the revision of the 
;alian-Swiss Convention regardmg fishing and regulations for its practical 
-orking during the year. 

Fishing in Lake Constance. — According to the statistics of fishing 
I Lake Constance (including the Lower lake), Swiss professional fishermen 
)ok, in 1921, 175 244 kg. of fish, to a value of 351 439 fr. 

Supervision of fishing. — For payments to the staff engaged in 
ipervisinn, the Cantons spent 210 402 fr, ; 50 % of which was re-imbursed 
ythe Confederation. For the destruction of animals injurious to fishing 
iie Cantons spent 1251 fr, 

A course for fishery guardians took place at Lucerne from the 25th 
bniary to the 3rd March. 

Contaminated water, fish ladders and s.^nctuakiks. - In a cer- 
in number of cases the “ Departement FMeral de I’lntcrieur " intervened 
th the competent Cantonal authorities to prevent or rectify the pollution 
water by factory refuse. The measures to be taken for the protection of 
h at the time of construction of factories using water power or other 
'draulic works have received special attention. Nunierjms schemes for 
e correction of river banks have been prepared. A Bado-Swiss interna- 
jiial Commission, was charged with the drafting of rales to be followed in 
ture to improve and utilize the waters of the Rhine between Bale and 
tkc Constance. 

Pisciculture. — During the hatching season of 1920-1921, 218 
h-hreeding establishments have been at work. The 176 036 000 eggs 
itched produced 136 461 000 y^oung fry including 314 058 summer fry 
id marling fish turned out into public waters under official control. The 
>^ng fry belonged to the following species (in thousands) salmon 
yiftia salar) 953 — hybrid salmon-trout 150 — lake trout (Tridta 
rntris) 2916 — brown trout (Tniiia far id) 9985 - rainbow trout 

iridciis) 818 — American grayling [Salmo fontinalis) 14 — char 
• salvelinus) 3323 — grayling (Thymallus vulgaris) 3360 — coregons 

^55 pike [Esox Indus) 14 787. 

The Confederation paid over to the Cantons, for dhusion among the 
'h breeding establishments the sum of 49 060 fr. by way of contributions 
I rerring and turning out the fry. 

hrough its Fisheries Department the Government of the United States 
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made a gift of 500O0 fertilized eggs of the rainbow trout (Salmo irideus 
and of the salmon of the great takes of North America {Christivomer mm,J 
cMs/i) to the “ Dcpartement suisse de I’lnterieur These will be dealt 
with in the various fish breeding establishments and used for stockin<^ 
certain rivers and lakes. F D * 

1092 - American Moles as Agricultural Pests and Fur Producers, — Scheppkr, t h 

(Assistant Biologist, Bureau of Biological Survey), in Untied States Department ot A u 
cifUure^ Farmers’ Bulletin 12^7, pp. 3-23, figs. 16, Washington, March 1922. 

There are in the United States 5 species of true moles ; the com- 
mon mole, Scidopus aquaticus found in the plains of the Eastern State- 

— the star-nosed mole [Condyhira cristata) and the Brewer mole {Pam- 
calofs breweri) common in the greater part of Pennsylvania, New York 
and New England, Michigan, Minnesota and to the north of these states 

— the Townsend mole {Scapanus townsendii) of the Pacific Coast States 
which is the largest of its kind and more abundant locally than anv 
other s^jecies and the Gibbs mole [Neurotrichus oi66sii), another West 
coast form, but so rare as ordinarily to escape notice. 

The author describes the external characters, specific and differ- 
ential, of these species, their habits, development, food, natural enemies 
the damage they cause, means of control, the preparation and utifea- 
tion of mole skins. The bulletin is too long to allow more than a bnef 
summary ; the following are some of the most interesting and least, 
known facts mentioned. 

Contrary to the generally received opinion, the mole does not con- 
fine itself to regular periods of work each day (morning, noon and even- 
ing), but is equally active at any hour, especially at seasons when there 
is no great variation in temperature during the 24 hours, iloles are 
probably never dormant and do not hibernate ; they however extend 
their surface runways at times when soil conditions are favourable, e.g,, 
after rains in summer or during periods of thaw in winter. 

Moles grow and develop with extraordinary rapidy. 

They are however slow breeders, the number in a litter is counnoiih 
3 in the case of the Townsend mole and 4 with the common eastern mole 
The Townsend mole forages in gardens more than the ordinary species 

As regards the supposed natural enemies of the mole, hawks and owk 
take only a small toll. Poisoned mixtures are of little use, and trap 
are much more effective. Of these there are many simple types on tke 
market. The trap should be set in nins made in moist rich soil, but no 
part should project into the cavity, or the moles will burrow beneath it 

Moles may be trapped successfully in the Pacific coast country at 
any season of the year, and elsewhere when the weather permits, h 
the trapping is for the purpose of obtaining fur, winter and midsummer 
are the most favourable seasons, as the pelts are then in the best con 
dition. Care must be taken to use traps that do not tear or da mat:* 
the skins. 

The pelts are classified according to the appearance of the 



VARIOUS ANTMAXS. — AGRICULTURAL MACHINERY I275 


side i class skins are of a clear tan colour, while inferior skins are 
spotted or blotched with bluish-black. Although mole-skins have long 
been articles of considerable commercial importance, all the pelts used 
by furriers in America up to about 1917 were obtained through import- 
ation from lyondon, the prices paid annually being between 2 and 3 mil- 
Bon dollars. 

The Bureau of Biological Survey has recently stated that the skins 
of the common American mole (Scalopus aquaticiis) are quite as good as 
the imported skins of Talpa europaea while those of the common large 
mole of Washington and Oregon are of superior quality. Since these 
facts have been recognised, a local trade in moleskins has arisen and 
about 50 000 dollars’ worth of American pelts were marketed in 1918, 
and in 1919 the business increased by nearly 25 %. B- F. 

FARM ENGINEERING. 


093 - Power Farming in E^pt. — Casorta, M., in VEgypU conUmporaine,YG 3 ,j XIII, AORICULTURAC. 
No. 62, pp. 80-82. Cairo 1922. MACmiTERy 

In agricultural practice in Egypt, power farming, although its great 
idvantages are recognised, has not spread in proportion to the great extent 
)f land which might be so cultivated ; the reasons are as follows : — 

1) The net cost is still too high. 

2) The fact that machines are wanted only for certain work and the 
lelay caused by repairs, owing to the lack of workships in the districts. 

3) The difficulty, in certain parts of I/)wer Eg3q)t, of carrying out 
power farming owing to the close network of irrigation canals. 

4) The lack of positive data regarding the net cost, deduced from 
1 test of at least three months uninterrupted work. 

The writer concludes that if the manufacturing firms agreed to carry 
out a definite test, with the approval and assistance of the Ministry of Agri- 
culture, which would make clear the economic and industrial advantages 
of this mechanical system of cultivation with types of small, medium and 
lar^e tractors, the result would be con\’incing, and Egyptian farmers, seeing 
these advantages, would replace the old methods of agriculture by the 
fUiechanical system. 0 . D. 

RURAL ECONOMY 

1094 - Receipts and Payments in the Cultivation of Ghessab in Sicily. — See 

1036 of this Review, 

1095 - The Feed Cost of a Heifer from Birth until the Beginning of the first 
Uetation Period. ~ Me Candlish, a, C. (lowa state college of Agriculture and 
li'eclianical Aits, Ames), in Jourml oj Dairy Science, Vol. V, No, 4, pp. 

Baltimore, July i«j2 2. 

, _ Table I gives a summaij’ of the author’s preidous work in determ - 
miug the feeds required by dairy heifers grown to the producing age. 

[1»S£-109S] 
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Tahuk I. 


Authority 


Benneit 1 Hayden 
and COOPER 


Trurman 


Months fed . ■ - • 
Feeds : 

Whole milk, pounds 
Skim milk, pounds 

Grain 

Diy roughage. - . 
Silage and soiling . 
Pasture, days . • • 


1 

24 1 

26*/a| 

^4 

342 i 

459 i 

445 

3165 i 

3330 1 

^953 

547 ^ 

i 1710 i 

7.37 

2649 

j ’ 2634 ' 

. 3 M.i 

3603 

1 4042 1 

2938 

294 

1 1 

300 


The used for these experiments which lasted for 5 years, 

were 40 in number and consisted of pure-bred and grade Holstein, Gitera 
sev and Jersev heifers and pure-bred Ayrshires. Twenty-four of thi 
heifers calved between October i and March 31 and were classed as wiiit 
er heifers ; the other 16 which calved between April i and September 30 
came under the head of summer heifers. In each of these groups th 
heifers calved at the average age of 29 “ months , the month not oan; 
a calendar month, but a period of 30 days. . ■ , , , 

The average birth weights were 68 lb. for the winter heifers, 6410 


Table H. — Feeds consumed in 29 months {from birth). 


Cows calved Cows calved All the cows 

jr. winter in snnnner 


Milk 

Pure milk 

Skim milk 

Crushed Mnize 

Maize gluten feed . * • ■ . 

Crushwl oats ■ 

Wheat bran. ..■••• 
Linseed cake 
Unseeti cake (crushea) . ■ 
Total of concentrated feeds. 
Total of ensilaged forage . . 

Total of hay 

Pasture . 

Lucerne hay • • 

Sugar cane forage. 

Maize forage . 


days 

u 


days 

kg. 


3-5 

690 

724 

31 

140 

229 

140 

1 382 
1855 
129 
323 

1623 

98 

414 


3 o 

599 

991 

673 

55 

it8 

206 

118 

16.3 

1299 

2028 

138 

368 

ri27 

99 

493 


3'5 

652 

969 

7 o.| 

10 

129 

220 

T 29 

1348 

I 9 M 

141 

341 

1423 

98-: 

445 


the summer heifers and 67 lb. for all the animals The average^iJS^ 

at the beginning of the lactation penod were lO^ lb 94 jjv 

for the winter, summer and both groups respectively. 
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jveigbt gains from birth to the beginning of lactation were 942 lb., 877 lb 
ifld 915 lb. 

The average daily live-weight gains throughout the trial were re- 
spectively 1.09 lb., 1. 01 lb., and 1.05 lb., 

The author reckons the feed prices per ton as follows : Crushed maizo 
io dollars — hominy feed 20 dollars — Ground oats 15 dollars — wheat 
bran 20 dollars — ^ linseed oil meal 32 dollars ~ cottonseed meal 32 dol- 
lars — lucerne hay 12 dollars — sugar-cane forage 8 dollars — maize 
forage 10 dollars — maize silage 4-5^ dollars — soiling 4 dollars — whole 
milk per 100 lb. 2 dollars — skim milk per 100 lb. 0.25 dollars — sucking, 
per day 0.06 lb. — pasture per day 0.05. 

In total feed cost of production, the ranking was : winter heifers, 
109.89 dollars; summer heifers, 102.43 dollars, and all heifers, 106.81 
dollars each. 

The average feed cost per lb. of increase in live weight wa^ 117 cents, 
in all groups. F. D. 

1096 - Variations in the Cost and Sale Prices of Butter before the War, and from 1913 
to 1921 } in the United States. — Ross, H. a, College of Agriculttire}, 

in Hoard's Dairyman, Vol. EXIII, No. 6, pp. 19--193, Fort Atkinson, Wis., 
February 24, 1922. 

The author has plotted curves for the cost price of the fat content 
of butter with the object of comparing the economic position of butter- 
sroducers between 1918 and 1921 with their condition before the War. 
For this purpose the average amounts of feeds required for the production 
3f one pound of butter were multiplied by the price of these feeds forever^" 
month from September 1918 to October 1921. The cost price each month 
«'as compared with the price, for the corresponding month for the period 
1909-1913. The results obtained were expressed in terms of the 1909- 
1913 average made up to too ; thus, if for instance the cost price was 200 
for any given month, it is double what it was before the War. 

If the chart giving these results is examined, it will be seen that 
from September 1918 to June 1920, the cost price continually increased, 
reaching during the greater part of this period, a figure double the pre- 
average ; from June 1920 however there was a rapid fall, which 
during the last months, brought the prices slightly below those obtaining 
before the War. This means that the same quantity of the same feeds 
bas a lower value now than just before the War broke out. 

fhe author made a similar chart of the sale prices of butter, oonipar- 
the average monthly price on the Chicago market with the quinquen- 
tiial average of the corresponding months during the 1909-1913 period, 
rhis curve (from September 1918 to December 1920I tends to assume the 
same form as the preceding curve with slight variations in either direction. 
Ibis result does not indicate that the cost price of the fat was nearly 
^Hual to that of the butter, but that the ratio of the cost and sale price 
^ as the same’ as before the War. Thus, if the cost price of the fat was 
the price of butter was about double what it had been in pre- 
war days. 
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As stated above, there was a considerable fall in the cost price of 
fat between January 1921 and January 1922, whereas no proportional 
drop took place in the prices of butter. It is however true that the price 
of butter cannot be regarded as corresponding exactly to the price paid 
to the producer for the fat ; the expenses of handling the butter account 
for some of the difference between the present and pre-war cost of butter, 
Although the cost price varies in each case, the graphic index show* 
the relative position of each producer and proves that the dairyman wb( 
made a profit before the War now makes a higher profit, while any loss 
where it occurs, is less, which signifies that the present economic positioi 
of the butter producer is better than it was during the 1909-1913 period 
In short, given the present cost of fats and feeds, it is advisable foi 
the dairy farmer to increase the cereal ration of his cows up to the poic 
of obtaining a corresponding rise in the milk yield. E. F. 


agricultural industries 


INDUSTKirS 
P! PENDING 
ON PLANT 
PRODUCTS 


1007 - Composition of Wines of Lees and Lees of Wine. - semichon, t., fa 

de I’AcadimU Sc:enca. Vol. i?-u No. i8, pp. 1.70 .182. Pan., 

The comparison between the wine first drawn off (choice wine), f be 
wine taken off the lees by decantation and the wine taken from the lees by 
pressing in bags has given respectively in analyses made by the wntei: 
Vhd % in volume:- 10.55 - 8.50 - 8.95; Total acidity as .#j 
phuTic acid 5.50 - 5.40 - 5.45 - Fixed acidity as sulphuric acid 5.10- 
=;,o - 4.qo • Volatile acidity as sulphuric acid : 0.40 - 0.40 - 0.5, 
Dry extract at looo; 21.27 - 32.7S " 82 82 ; Total ash : 2.45 ' 2.^ - 
270- Soluble ash: 2.25 - 1.90 - 1.85; Alkalinity of the ash in ti- 
trate of potash, per Utre : 5 07 - i -62 - 1.67; Bitartrate of po asb. 

4 14 - 184 - 2 08: Total tartaric acid in bitartrate of potash, per itic. 

tos - 2.40 - 2.45 Total potash in bitartrate of potash, per ate: 
4'rq — 4.14 — 4.17; Sulphate of potas-sium; 0.31 — 0.34 - o.jj 
Phosphoxic^cid- L75 - 0.471 - 0.455 ; 

_ 0 - 0 • Total alcohol + acid ; 16.08 - 13.90 - MriO 

Ratio : extract 4-3 - 2.1 - 2.3. These analyses show that ttee « 

in the wines of lees compared with the wine drawn 
of about 20 in the alcohohc strength - 2) constancy in total acri.W, 

fixed and volatile - 3) i“«ease of dry extract at ^ 

4) slight increase of ash, with decrease of soluble ash and rnae 
soluble ash - ‘5) considerable decrease of alkalinity m 

of the or^al amount - 6) decrease of 50 /o 
trate of potash and total tartaric acid, wMe the *0^1 
decreases by 10% - 7) toease of phosphonc acid tte 1 
is more than double — 8) very sensible decrease ^ 

+ acid ; increase of the acid ratio : alcohol ; decrease of 5 o 

bTmr% of potash lost was replaced by. hiphosphate of potash 
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portions corresponding to their molecular weights, — These characters, which 
are peculiar to wines of lees arise from the digestion process which takes 
several weeks and are due to old yeasts undergoing decomposition and which 
ha'TC been carried away in quantities with the wine at the time of racking 
and which are afterwards deposited and constitute the greater part of the 
lees. The fact that these yeasts are rich in phosphates, lime and magnesia, 
explains both the peculiar characters of the composition of wines of lees, 
and the origin of the tartrate of lime in the lees. During the period of rest 
in small receptacles and before decantation, the proportion of yeasts in 
process of decomposition is very great with regard to the volume of wine ; 

molecular exchange is made between alkaline-earth biphosphates which 
tbe yeasts diffuse in the wine and the bitartrate of potash which the latter 
jcontains. The bitartrate of linie which is formed is deposited and passes 
Entirely into the lees, thus reducing the cream of tartar in the wine; the 
Liphesphate of lime in the lees on the other hand Ls transformed into very 
ynble biphosphate of potash which is found again in the wine of lees after 
Recantation or filtration. 

The decrease of alcohol is due either to evaporation or to flowers of 
vine {Mycoderma dm). The increase of dry extract is due to the ])assing 
nto the wine of nitrogenous substances w^hich the dead cells have diffused 
n the wine. 

Pr.\ctiCAT. conclusion. — It is preferable to pass the muddy lees, 
eft aften the first drawing off, immediately through a filter press rather 
han to leave them for a long time to digest. Wine so extracted by the 
liter press would have an approximately similar composition to that of 
irmal wine, F. D. 


98 - Should Apples for Cider Making be washed ? - Gir.\ri>'Vaton, D., in 

V Alaneniaiion moderne ct les industries annexes, new seriefs, Year 19, No. 20, pp. 87-S8 

Pal i?;, July 1922, 

In Germany, Switzerland and in other countries, it is considered ne- 
-ssary to wash the apples before making cider. In France on the other 
ind that practice has partisans and opponents. The first remark 
lat generally the apples are covered with dust, mud, dejecta of insects, 
liiTo-organisms and refuse of all kinds as well as with a kind of perspiration 
hicb they undergo after the fruit is gathered. Bven if they look clean, 

Us sympy perspiration forms a very good stratum for the development of 
Jniertnis germs. The above-mentioned impurities are mixed with the pulp 
•^ring crashing ; they pass into the must and give the cider a disagreeable 
•ste and smell. On the other hand, the view is held that washing removes 
ic ferments which help fermentation, that it dilutes the must by the water ■ 
hich is added, and lastly that it takes away from the cider, part of the 
^rfume coming from external matter. 

I The writer has made some researches with the object of determining 
N quantity and the nature of substances removed by washing. He has 
|bjectcd several varieties of cider apples to washing, using 20 kg. of each 
nety. The matter removed by washing varied between 2.05 gm. and 



laSo 


0 n. 


26.85 gm., or the equivalent of I02t5 - gm per ton, tiaat is 
entirely negligible quantities. The impurities removed formed an tin 
pleasant mud which became even worse after calcination.^ 

Analyses have given on the average the foUowing^ results:— 



Dry extract with bsln-marie " 

Total sugar 

Taniim 

Pectic matter and albuminoids 

Ash - • 

Total acidity as malic acid . . 


7-^8 t 
4.630 » 
0.023 > 
1.4 1 2 r 
. o 704 . 



For a ton of apples, the loss of sugar which is the most important; 
would be scarcely 281.5 washing is prolonged the quantity of mat 

ter removed increases ; hence, the apples should not remain long inthewatei 
and excessive movement should be avoided. After washing itisrccom 
mended to dry the fruit. Tliis may be done by means of machinery wliid 
•should be found in all good cider factories, 

L. V. 


1099 - The Olive Oil Industry in Greece. — bogris, d. (inspector of inriusuy at tb 
Ministiy^ of Xadona; Economy)^ in L'Ecommiste d‘Athtnes, Year 2, No. 27, pp.4ir-43; 


Athen-, 1022. 

The annual production of olive oil in Greece amounts on the avera^ 
to about 73 milUon o/eas (i oka 1.250 kg.), not including that of Macedo 
nia. As the heme consumption is from 35 to 40 million okas and as Nfi 
Greece has enough for its requirements and can export olive oil. thei 
remains for export at least 22 million okas. 

The Greek olive oils are often too acid and sometimes liave a (li> 
agreeable taste. While in no European State is it permissible to seUa 
food oil of acidity above 5 degrees (total acidity as oleic acid), the oi 
retailed in Greece comme nly have an acidity of from 15 to 20 degree 
sometimes as much as 3^ degrees ; in the latter case the^^ arc inji net 


to neaitn. , . . , 

These drawbacks are due:- i) to the deterioration of the olin 
owine to their late collection and bad storing ; 2) to the imperfect in 
, chanical plant of the oil factories ; 3) to the want of cleanliness in the 


lactones. f , 

' The writer suggests the adoption of legislative measures to eni 
the adoption of scientific methods in the manufacture of the 
done in France, and formulates a series of proposals concerning 
of valuation of the oils - measures in favour of the consumerb • 
ures against uncleanliness in the oil factories — measures tor 
olive oils. 

F.D. 
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jjoo ' 0^ Tapioca Starch at Sorto Rico. *- Gorbea, pla {jefe, Divisidn 

•de Qiilmica), in Revista d» Asricultura de Pi^erto Rico, Vol. VIII, No. IV, pp. 39-41 
San Juapi June 1922. 

The writer suggests that this plant, which is cultivated in all tropical 
and sub-tropical* countries, is capable of great development in the island 
especially for the manufacture of its starch which is ver\^ much in request 
for size. A short estimate is given of the cost of a small factory for an 
output of 120' qx. of starch from 600 qx. of manioc every 24 hours. 

P. C. 

. . i • 

iioi - The Value of Ohio Wheals for Bread-Making. — cokbot:ld, m. k., in Buiuun 

\ oi the Ohio E^p^riment Station, No. 350, pp. 187-219, with several figs. Worster, Ohio, 
June 1921- 

The spring wheats grown in Ohio belong to the hard variety and are 
uited to the climate of the Xorthern part of the State. The winter 
iheat is subdivided into hard, semi-hard and soft types. The hard win- 
er wheat flour has a Jiigh gluten content and is suitable for bread-mak- 
tig, the semi-hard flour is also recommended for the same purpose and 
ake and pastry-making. The soft winter flours must be blended with 
. stronger kind, if used for bread-baking, but are very suitable for all 
tther baking-purposes. 

The author gives the names of the soft and semi-hard Ohio varieties 
i wheat which yield the smallest percentage of bran. Soft wheats usually 
produce a great deal of brau. 

A comparison between the wheats grown by the Department of 
Vgroiiomy at the OMo Experiment Station has proved that the semi- 
lard wheats which produce good yields per acre and give general purpose 
lour arb best for Ohio growers. 

Musty flour, if free from odour, may be used for bread- making. The 
lour of sprouted w^heat has an improved bread-making quality, if the 
jluiutile has not grown longer than the kernel. D. V. 


fi02 Manioc Bread. — GuabkaiX), G. a, (Eaboratorio de Investigaciones., Sanid^d, 
i Habaua), in Santdad y Beneficiencia Vol. a?, Nu. 3-4, pp. 143-146. Havana, Marcli- 
S Apr. 192; 


I Manioc (" yuca ”) grows wild in Cuba, where it resists the most 
bvere drought. It supplies the aborigines with bread, and for a quarter 
a century has formed the chief food of the rural pooulation of the 
kbnd. 


The starch content could be increased by scientific cultivation. The 
lauioc is not well managed at present ; for instance, the extraction of the 
larch is carried out in a primitive manner and a large amount remains 
the piilp^ also 450 000 kg. of starch and 225 000 kg. of glucose have 
® ’e imported amutally into Cuba, whereas it should be ]X)ssible to export 
li^se ’products on a large scale. 

. ^‘'^ viNO, Directoi of the " Estacion Agronomica Nacional ” 

' aba has prepared bread and flat cakes of manioc containing 10 % 


[lH0-ltOK] 
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of wheat flnni and has submitted fern for exananation to the Scientific 
I^aboratory of Sanidad. 

Manioc bread, externally, looks verj^ much like that made from wheat 
but, on account of lack of gluten, it is not so soft* It is slightly bitter but 
the taste is pleasant. It crumbles and moLstens well during mastication 
Like wheaten bread, manioc bread soon becomes stale, but its freshness 
may be restored by moistening and holding over a *fire. The flat cakes 
ate better than those made from wheat- 

regarding its nutritive value, the following Table gives the results of 
analyses ; it should be stated that for the wheaten bread the figures tfiven 
represent the average of 5 years analyses. 

Analyses oj manioc bread and wheaten bread. 


Manioc bread | WheaUu bread 


itoisture 

Protein (N x 6,25] 

Starch and reducing sugars • . 

Fate 

Cellulose 

Ash ■ 

Phosphoric acid iu the ash 

Acidity calculated as acetic add . ■ 

Calories per Kg. of dry matter calculated according to the 
metabolic formula 


26.00 % 

29 .. 3 I% 

11.25 

13.45 

49.11 

54.42 

8.60 

m8 

4.00 

0.63 

1.04 

(0.074) 

1. 00 

0.40 

1.40 


4666 4081 


If the use of manioc for making bread was extended, better utilis'itioii 
of the plant would result. L. V. 

1103 - Tlte GlariOeation of unfermenled Fruit Juices. — CAi-DWELr, j. s (Phuu phri^ 

logist Office of Horticultural and Pomological Investigation), in United DepattmtiA 
0! Aii,ricuUurc, BnUelin'^o. 1025, pp. bibliography of 35 works. Wasliiiigton, 

January 23, 1922. 

When unfermented fruit juice, such as that of apples or grapes, is pre 
pared by the methods ordinarily employed, a more or less copious pred- 
pitate is formed after pasteurisation consisting of cellular debris and sub 
stances coagulated by heat. For this reason, a second pasteurisation is 
effected after an interval, and the formation of a coagnlum in the final wu- 
tainer is prevented, but the liquid remains permanently turbid and opaque 
from the presence of considerable quantities of suspended colloidal ma- 
terials. 

In the case of a few heavily pigmented varieties of grapes, the deep 
colour of the juices masks their turbidity and renders them attractive ta 
the eye. The juices of most white grapes are too opaque to have an inut 
ing appearance, and although their bouquet and flavour are often nipenoi 
to the pigmented juices, their turbidity counts so heavily against tkm 
that no systematic attempts have been made to put them on the . 
and they are little used even where pale-coloured grapes abound. 

[tin->iin] 
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Unfennented apple jiaice, or “ sweet cider ,, is to a large extent a sea- 
sonal product and consumed in considerable quantities in the autumn, 
pasteurised unfermented cider has not gained greatly in popularity, the 
preference being given to synthetic drinks, pasteurised ciders being pro- 
nounced “ muddy ” and unattractive. 

In view of the reception given to the clear attractive juices prepared by 
zealously guarded fecial methods, it is probable that the consumption 
of unfeniiented juices would be largely increased if simple and efficient 
methods of making brilliant transparent juices of unaltered beverage quality, 
were generally available. 

To discover some such method was the object of the author's 
researches on apple and grape juice. 

It was found that the ordinary filtration does not give satisfactory re- 
sults when applied to apple, grape and grape-fruit juices, as they are diffi- 
cult to filter and contain considerable quantities of colloidal material which 
passes through ordinary filters. Clarification by means of proteolytic enzy- 
mes is possible, but requires too much technical skill and supervision. 

The addition of tannin and gelatine, casein, fish glue, egg-albumen and 
iblood is unsatisfactory, for precipitation is slow' and incomplete, the 
iclieinical composition of the juices is altered, and their palatability and 
‘flavour are affected. The preparation of a suitable silicic-acid gel is tedious 
and difficult and the precipitation obtained by its use is imperfect and slow 
owing to the clogging of the filters. Of the inert adsorbing agents, carbon is 
not suited for apple and grape juices as it removes flavouring substances, 
is a decolourising agent, and does not entirely remove pectins and gums, 
aho, fine particles of carbon which pass through the ordinary' filters remain 
in suspension and are finally deposited on the sides of the container. Diato- 
maceous earth is by far the most satisfactoy aid to the filtration of fniit 
juices yet employed, for it removes the colloidal materials and leaves in- 
:act the colouring and flavouring substances. As obtained in the markets, 
iiatomaceous earth contains varying amounts of wax derivatives which 
mport perceptible foreign flavours to most juices, but these objectionable 
naterials are readily removed by heating the earth to redness for a short 
^me. Kaith that has been used ma^' be "revi\nfied ” for future use by 
jimihir treatment. 

The juice to be clarified should be allowed to stand undisturbed for 
t2 to t8 hours in order to permit the cellular debris to settle, and should 
:hen be siphoned, or decanted, from the sediment. The best results are 
obtained when the juice is thoroughly mixed with the diatomaceous earth 
‘t the rate of 6 to 8 pounds per 100 gallons and immediately filtered, 
during filtration, the juice on the filter must be well agitated at intervals 
0 keep the earth in suspem^ion and prevent obstruction of the filter. 

The author describes the constnictiou and operation of some simple 

effective filters. For semicommercial operations he advocates a filter 
imposed of a thick paste of diatomaceous earth supported by a nickel 
^re screen and a cloth ; filtration is assisted by a suction pump. For 
Household use, satisfactory results are obtained by gra\ity filtration 

[IIM] 
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through a disk of earth somewhat thicker than the one described alx^ve 
The vessel used should, be at least 60 m. high and must be kept alcig^j 
constantly full. Heating the juice before filtration has many advantage 
If the heating is effected in open vessels or tanks, the temperature of the juicj 
should not be allowed to exceed 130° or 140® F (44.5 — 60® C) nor 
it remain long at this temperature in the case of apple juice or delicate 
grape juices as deterioration in flavour is easily produced. A fei\’ vj, ' 
rieties of grape yield juices may be heated to 170® F (71® C) without 
injury. 

By means of the above described process, prehminary pasteiuic^tion 
and storage are eliminated ; this shortens the process of preparation 
decreases the losses^ and improves the appearance of the product, 
thus treated remain perfectly clear and transparent when bottled and 
pasteurised, and retain the characteristic flavour and quality of free]} 
jnices. b. V. 

1104 - Analyses of Italian preserved Fruits, —zay, c. {r. stazione chimico aioaria <11 

Torino), in Le Siaci’oni apcrimentuli agrarie italiane, Vol. UV, No. 4-6, pp, 

Modena, 1922. 

The writer, being unable to find any analyses of Italian fiuit pTcsen'ein 
the literature of agricultural chemistry, has analysed a series of presmTs, 
jams and jellies of various fruits prepared by several Piedmont Firms. 

The results (detailed in a tabular statement) show that the products 
of Italian industry do not differ essentially from those prepared in fordo; 
countries, to which also they are in no way inferior. F. d. 

ri05 - Studies on the Biology ot Lactic Acid Bacteria. — Gorini, c, (Laboratorioiai 

teriologico della R. ■Scuola Snperiore di Agiicxjltura, Milano, in Jourml of BaetcriMo!:^, 

Vol. VII, No. 2, pp. 271-276. Baltimore, March 1922. 

The author gives a short account of the studies he has made of re- 
cent years on the bacteria producing lactic acid ; these micro-orgarasnij 
include the lactococci and the lactobacilli. 

CTO -PROTEOLYTIC PROPERTY. — Many of these bacteria first coag- 
ulate and afterwards dissolve casein. Their action is checked by the 
addition of calcium or other substances , and depends upon eertaia fac- 
tors of which one of the most important is tempeYaiure^ ^ As eaily as 
1397, the author noticed that high temperatures promote the fernienta 
tion of lactose, wdiereas low temperatures are favourable to tlie proteo- 
lysis of casein. 

He subsequently studied these processes more in detail. It appears: 
that many bacteria when cultivated at 25®-35® C, show no Inctic-proteo- 
lytic property, though this appears at 15^-20® C, i. e., the temperature 
maintained during the ripening of cheese. The compoF.iiton of the 
is a matter of great importance. Thus even in 1902 the author observed 
that some bacteria dissolve casein but not gelatine, while others break 
up gelatine and leave casein intact, and certain species have a proteo- 
lytic action on both. The author also emphasises the injnriou:> eite^ 
exerted upon proteolysis by the products of tire process itself ; 



VARIOUS INDUSTRIES 


1285 


ije found in ordinary milk as a result of the great increase in the micro - 
;,fganisms before sterilisation, The stenUsation method is another im- 
:»ortaiit factor. If milk is sterilised at a high temperature, till it be- 
:otnes brownish in colour, it can no longer be used for the demonstration 
•)f proteolytic properties ] this explains the negative or almost negative 
'esnlts obtained by certain investigators. 

I3.\CTERIAL FLORA OE THE MILK DUCTS. -- It has been shown that 
nicroorganisms are found on the udder, in spite of external cleanliness 
ind healthy condition of the cow. This bacterial flora may be either 
iseful or tnjuiious both from the hygienic and dairy -industry standpoints. 

"or this reason, the author made a selection of milch cows l:>y the coin- 
wsition of their mammary -flora and judged the quality of the milk yield 
iccording to the results of the fermentation tests. 

He.\T resistance. — The author has proved that the non-sporifer- 
)us lactic acid bacteria resist temperatures of over 100^ C owing to the 
brniation of a protective layer of casein. 

Spore-forming bactekl\. -- The author isolated a Bacillm acidi- 
\ct\ns-pycmmi^ene 5 Tca$ci present in cheese and also found a similar form 
n silage ; and considers that spore-forming lactic-acid producing and 
acto-proteolytic bacteria are very wide -spread. 

Viscosity. — The power of lactic acid bacteria to render milk vis- 
•oiis before making it acid has been obsetv^ed by several investigators. 

The author recognises that this is a constant property of many bacteria 
rhicli has passed unnoticed because it is transitory during the fermen- 
atioii process. 

Application to the cheese-making industry and to ensil- 
.OE. - Selected lactic acid bacteria assist the ripening of cheese by 
] eliminating the imtref action and gas-forming bacteria ; 2) accelerat- 
ig the maturation process. The same may be said as regards their ef- 
ict upon ensilage. Tactic add bacteria give very good results, espec- 
illy if an impermeable bed is used, when the forage is half-dry, provided 
lie air is excluded by so heaping up the silage, that the internal tem- 
erature rises to 35^-40'^ C. Inoculation gives excellent results particularly 
hen the silage is not of a kind to set up spontaneous lactic acid fermen- 
ition, 

^lany of the author's results have recently been confirmed by other 
urkers including Barthel, Bockhout, De Vries, Burri, EsTEn, 

.VANS, Hardings, Harrison, Hoffmann, Lohnis, Orla Jensiin etc. 

I.. Y. 

106 - Commercial Production of Butter in the United Stales. ~ see No. 1096 of commerce 0 
this Revim. products 


fllOS-llK] 



PLANT DISEASES 


DISEASES DUE TO EUNGI, BACTERIA 
AKD OTHER DOWER PLANTS 


GENERAL 


resistant 

CROPS 

PARASITIC 

DISEASES 

OP 

'VAHIOCS CROPS 


I to7 - Correlation between the Aluminium Content of Sugar Beet and Bacterial 
Infection. — See no. 1039 of this Review. 

1 108 - Various Plants introduced into the United States resistant to certain Diseases 
and Pests. ~ see No. 1031 of this Rei'ifw. 

1109 ” The Ascomycele Ophiobolas c&riceti, as the Cause of Take-all of Cereals 
and Grasses.— Fitzpatrick. II.M.. Thomas, IF E., and Kirby’, R.S., in 

Vof. XlV, No. I, pp. 30-37, figs I, pi- I. Fancastei', Fa., 1922. 

In July IQ20, peiithecia of a species of Ophiobolus were observed at 
Hast Rcchester (New York) on wheat plants showing characteristic symp. 
terns of the take-all disease, subsequently reported in various localities 
in the State and also elsewhere (i). 

The fungus has been obtained in pure culture and repeated imxiila- 
tions have shown it to be a specific agent of this disease. 

This firngus, after comparative experiments made with material firta 
America, England, Italy, France, Japan and Australia, Iras been 
as n. cariceti (Berk and Br.) Sacc. 

A complete diagnosis of the parasite is given. G. T, 

iTio “ Observations made in New York State on the Take-all Disease of Cereals anil 
Grasses {jOpbiobotus cariceti) (2), — Kjrby, r. s. iu PhytopatMo:^y, Voi. xii, 
No. 2, pp. 66-6«, figs. 3 pi. 3, bibliography of .31 works. Lauca-^ter, Pa., I't;^ 

A survev made in 1921 in New York State demonstrated that tk 
‘‘take all” disease caused by cariceh (Berk and fir.) Sacc. 

was present in nearly one half of the winter wheat fields of 16 coiuitrio 
in the west of the State. The disease was as severe as that described 
in Australia and Europe. The average damage in the 78 field? taa 
infected in 1921 w^as abcait 2 % and the maximum damage in any (W 
field was about 20 

■ The most typical sympton of the disease is a dwarfing of the host pM 
which includes a reduction in height, in the number of tillers, in the nitiii 
of heads, and in the size and amount of grain produced. The yields 
infected plant was on an average about i % that of a healthy ph'uit- 


(1) See R. Jan. 1921, No. jo.\. (Erf.) 

(2) See No, 1109 of this Review. (Erf.) 

[niT-ufil 
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The fuiigus is confined to the roots and lower internodes of the 
lost, where a pronounced discolouration' occurs. A typical plate of 
nycelium is found between the leaf sheath and the culm, and perithecia 
,ie produced in abundance, more than 100 having been found on single 
;ulins of wheat and Agropyron repens. As a result of inoculations under 
[lass, t>T>ical perithecia were produced on wheat, barley, rye and one or 
note species of the following wild Gramineae Agropyron, Bromu^ 
‘Jvnius, Fesiuca, Hordeum, Hystrix, Lclhm and Plialari<i. 

^one of the 54 varieties of wheat tested in the greenhouse, showed 
my marked degree of resistance to take-all. These varieties included 
pecimens of the following species; Jriticum miivuvi, T. compactuni, 
7 iun:}dum, T. durum, T, dicoccum, T. SpelU, T. poloniam and T. mo- 
<[ococciiin. 

The causal organism was isolated and grown in pure culture on nunier- 
ms media. Typical perithecia have been produced in pure cultures. 
[ii the present investigation seeds from infested plants did not act as carriers 
)f disease. Soil from infected spots in the fields acted as a distributing 
igent for several months, but at the end of 8 months, sod which had 
>een kept in the laboratory did not act as a carrier. Pieces of infected 
;traw containing perithecia were ven^ effective carrying agents ; the vir- 
ulence of the organism had not decreased at the end of 8 months. 

(>. cariceti requires a condition of alkalinity for optimum growth, 
this explains why the addition of alkaline substances to the soil has been 
^bsen'ed to favour the spread of disease whilst the addition of acid-form- 
jig substances has the contrary effect. 

The most promising methods of control seem to be : the practice of 
iour to five year rotations ; the eradication of wild gramineae and cross- 
fertilised cereals, which may act as hosts ; discontinuation of the practice 
3 f digging in wheat stubble for 3 years preceding the sowing of wheat ; 
deaiiing the wheat seed thoroughly to remove all bits of straw which might 
:arry penthecia ; the discontinuance of the practice of liming the soil 
before sowing. Other suggested methods of control are late sowing and 
the r.se of resistant varieties, although deBnite results have not been 
fibtained in either case. G. T. 

ni l - Moroccan DurumWheats liable to Rust. - See No. 1046 of this Reiicw. 

£112 - Diseases and Pests ot the Olive Tree, in the United States. — See No. 1058 ot 

tlii< Rivieu). 

M13 - Diseases and Pests oS the Cacao in Bahia, Brazil.- See pa^e 116') of this 

: licvkii:. 

tii4 - Leaf-Spot Disease of Tobacco caused by Phyltosiicta NicoiiSLn& in 
I North Carolina. Wolf, F. a., in Fhytopnlholo,y, V0I. Xll. No, 2, pp. oo-ioi. 

I Funcaster, Pa., 1922. 

^ For several years in succession, a leaf spot disease of tobacco has 
peeii noted in North Carolina, both upon seedlings in the nursery, and upon 
[liore mature plants in the field. Brownish spots are formed irregular 

[ 1119 - 1114 } 



1288 


PARASmC DISEASES OE VARIOUS CROPS 


in outline, varying in size from i to lo mm., lightest in colour near the 
centre, and bordered with pale or yellowish-green. Pycmdia of a Phyi. 
Icsiicta (identified provisionally by the author as Phyll Nicotiana K. and 
are seen in the dead tissue. 

The fut^us has been isolated and grown in pure cultures and success- 
ful inoculations of seedling tobacco plants under glass have been made 

0 . T. ' 

1115 - Soja maXi Dab/ia rosea and Cosmos biptnnaiaSf new Hosts of 

Bacterium Solanacearum, in North Carolina. — wol», f. a., in p/iyjojoa. 

tholo^y^ Vol. xn, No, 2, pp. 98-99, I^ancaster, Pa., 1952. 

In August 1921, specimens of Soja max sent from Columbus (N. Ca- 
rolina), of Dahlia rosea, and of Cosfwos hipinnatus, collected in Raleigh 
were attacked by wiltii^, less marked in the case of the soybean, probablv 
owing to the woody nature of the stems and petioles. 

Upon microscopic examination of the xylem tissues, bacteria 
observed ; these were isolated from each host, and eventually idciitified 
as Bacierhm Solanace inm, and according to the author the diseased con- 
dition of the three plants may be attributed to this bacterium. 

G- T, 

in 6 - Bacterium Sofanacearam miurious to various cultivated Plants in ihe 

Philippines (i). — rVEtLES, C. O., and Roldan, K. F., in The Philippine AgnmliuM 

Vol. X, No. 8, pp. 393-398. 3 pi. I^os Batias, Laguna, 1922. 

The disease produced by Bacterium Snlanaceanim E. E. S. is one of 
the most serious of the maladies which attack the tobacco plant in the 
Philippines. It is common in all the tobacco-producing regions, and; 
causes an annual loss of between 5 ^^d 15 % of the crop ; on seriously^ 
affected soil, 50 % of the crop may be destroyed. Although seedlings; 
in the nursery are attacked as well as adult specimens, the plants that 1 
have been lately set out suffer most. 

The disease also attacks the tomato and egg-plant on a large scalf 
according to observations made near Manilla and in the Proiincc of La- 
guna. In the fields of the Eos Banos College of Agriculture, 70 to 
of the tomatoes, egg-plants and tango jfiants [Chrysanthemum coronmioyl 
were found to be suffering from the malady. Nearly all the tomato plant: 
were killed while still young, the egg-plants arrived at the fructification 
stage, but none of the fruits ripened. Chrys, coronarium, like Kktmi 
communis, was attacked at all stages of development. 

The disease is characterised by the more or less rapid and compldt 
withering of the organs of the plant which unless it has reached an ad- 
vanced stage, usually succumbs. Old plants although they ^ilt 
wither manage to survive. 

Numerous unsuccessful attempts to control this disease have kes 
made at Eo.s Banos. Garner, Wolff and Moss state that the onj 


(i) See also R. Aug. 1922, No. 875, {Ed.) 
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jemedy is a five-year rotation during which all the host plants of BacL 
^olamcearum are rigidly excluded from the infected soil. 

It has been found that the egg-plant suffers little from the disease 
if sown in the rainy season so as to ripen in December. G. T. 

1117 - Pasarium sp„ a JDiutsromycete injurious to the Tomato Plant in North 

Queensland. — pollock, N. a. R., Iq Qi^eenslani Agricultural Journal, 

Vol. XVIII, Part. I, pp. 10-12. Brisbane, July 1922. 

Some five or six years ago, a disease due to a species of F usavium 
was noticed for the first time in the Bowen district where the tomato is 
cropped annually over considerable areas. In this district, the disease 
is of general occurrence and few areas even on virgin soil are free from 
the infection. 

The disease has also been observed at Townsville and Cooktown, 
but it does not seem to exist in other areas where tomatoes are growm 
for market such as Guthaliingra, Giimlu, Cloncurry, Charterstown, Cape- 
River etc. 

The fungus attacks the roots and spreads through the fibro -vascular 
tissue which when cut in sections is seen to be brownish. The first in- 
dication of attack is usually the yellowing of ope or more of the bottom 
leaves folio w^ed by the wilting of one or several branches. Where the plant 
has no tap-root, one branch is usually first affected followed later bv 
others, until ultimately the whole plant dies. The period from the first 
sign of attack to the death of the host, varies according to its power of 
resistance and the severity of the infection, so that the plant may die at 
once or linger on for several weeks. 

It is possible that the disease may extend to the fruit, but no ex- 
ternal or internal signs of its presence have hitherto been detected. 

The disease sometimes shows itself a few weeks after the plants 
have been set out ; it is usually not found in those left in the seed-bed 
even if they have been neglected. 

vSell-sown plants appearing in fields where tomatoes were grown the 
previous season frequently show no signs of infection. One case of the 
perious infection of self-sown plants has been observed, but the land was 
tsiwii with another crop, and probably some damage was done to the 

I omato-roots during cultivation. 

While so far no variety of tomato has proved iinmune, some varie- 
ies are more resistant than others. Early maturing varieties such as 
Chalk’s Early Jewel " appear more subfect to the disease than the 
^airi crop varieties. 

^0 data are available as to the length of time the fungus may re- 
gain its vitality in the soil in the absence of any plant host, but there is 
ihundant evidence that the infection increases when tomatoes are grown 
^ succession upon the same ground. 

It has been noted that the fungus spores w'ere probably carried by 
^ seed in the first instance, but when diseased and healthy plants are 
out together, the disease can be contracted through the soil. 

[1116-111T] 
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It is clear that the fields on which diseased plants have growti can 
earry infection, and that it may be transmitted to other fields bv itiv 
plements or other mechanical means. 

The disease may also make its axjpearance on the roots, but the 
author is of opinion that the fungus generally enters by means of lesions 
due to want of care in lifting young plants in the nursery, or inflicted 
by different tools etc. 

An experiment was carried out in this connection ; when settinf> 
out the plants their roots and stems, as far as the bottom leaves, were 
dipped in a solution of l part copper sulphate to 500 parts by weight of 
water with a \dew to sterilising the broken rootlets ; at the same time 
they were watered with a similar or weaker, solution. Although com- 
plete immunity was not gained, the treated plants were longer in devel- 
oping the disease than the untreated. 

The author belie\ es that crop rotation is the chief factor in the con- 
trol of tins disease. Sweetening of the soil by liming, and increasinii 
the amoutit of plant food by the application of fertilisers to insure vig- 
orous growth are necessar}' processes. In addition to the foregoing 
and equally important are the raising of disease-resistant strains and 
careful attention to seed ^selection, G. T, 

in8 - Cercospora Melojttffena, n. sp. ot Hyphomycete injurious to Egg 
Plant in the Philippines. — welles, c.g,, hi Phytopathoioi;y, voi. xu, xo 

pp. figs. 2. I,ancasteT, Pa., Feb. 1922. 

A spotting of the leaves of the egg plant has been observed recently 
in lyos PiUhos, haguna Province (Philippine Islands), especially on the 
lowest and oldest leaves. Chlorotic irregular shaped sp<>ts, fretjnently 
fusing, appear first on the upper surface of the leaf, later reaching the 
under surface. With age, the central portions of the lesions, which may 
cover an area of 6 to b mm. dry up and turn greyish-brown and shoA 
concentric rings. In. advanced stages of spotting, the dead tissues fall 
out leaving a shot -hole effect. 

According to the author the agent responsible for this disease is a 
species of Cercospora which he describes and names C. Mdoti'^enae- 

The native xnriety of egg plant has a long black fruit, turning yelbw 
when ri})e, and this has been seriously damaged by this disease, while th 
Sianiese variety, small round and yellow fruit, is but slightly affected. 
All the plants in the district where the disease was first notified weie 
infected, with from 50 to 100 % of the leaves attacked. 

■ Several experiments have shown that spraying with Bordeaux wn- 
tore every two weeks is sufiicient to hold the disease in check. However, 
comparison between sprayed and unsprayed plants has shown no iniport:mt 
difference as regards setting or development of fraits. On the other 
spraying tends to increase longevity of leaves and the general 
of the plants. From these results it seems that spraying is not jitstified 
from the commercial standpoint for mature plants, unless the 
threatens to be unusually severe resulting in ^serious defoliation. 


[HIT 1I1S1 
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this occur, especially with young leaves or seedlings, spraying may be 
relieci upon as a control measure. G. T. 


1119 ' Banana Freckle {Phoma Musae) in the Philippines, — Eee, h a , in 
p}i^tlapai'holo::y, Vol. X)l, No, 2, pp. icn-102, flgi; 1. Lancaster, Pa., 1922. 

On both green and ripe bananas in the public markets in the Philip- 
pines sometimes dark reddish-brown and sometimes black, minute distinct 
and hard spots were noticed. Usually the^" occur in large numbers and 
in some cases in masses on the fruits. Similar spots are seen on the 
leaves, but rather more streaked. 

The varieties known locally as Latundaii, Borongan, Lacatau and 
Saban of Musa Sapienimn are affected. 

Examination of the spots shows the presence of pycnidia and spores 
which resemble very closely those of Fkoma Musae Carpenter, previousty 
reported in the Hawaiian Islands as the cause of the banana freckle” 

The disease is nruch more abinidant at the close of the wet season 
hau during the dry season. As bananas in the Philippines arc grown 
ntirelv for local consumption, the disease here does not cause the loss 
which occurs in the banana industry in Hawaii. 

It has recently been reported that this disease is widespread in the 
Suh Archipelago, and in the Island of Mindanao in the Philippines. These 
islands are sparsely populated, and no bananas have been imjwrted from 
the western hemisphere which indicates that the banana freckle is indi- 
genous or at least has existed a long lime here. 

There is a continual migration of labour from thc^ Philippines to the 
iSUgar plantations of Hawaii, and it may be supposed that a few infected 
‘‘raits have l:>een introduced in this way into the banana plantations of 


salili Valley, adjoining Honolulu, where the disease was first reported 
or Hawaii. 


120 - Ptniciltium expansum. Stem End Rot of Apples, in California. 

BarnUm, C. C . ill 5 cU’na', new serie^^, Vol. EV, No. i PP- 707-70S. LOca, N. Y,. 

June 30, 1922. 

During the late spring of 1921 a large nuniber of apples wdiich came 
from a lot removed from a cold storage temperature of 320 F and kept 
[or a few davs at 45" F, started to decay at and around the base of the 
[terns. When placed in a moist chaml;)er, these apples very soon decayed 
dthout wrinkling, becoming soft and wateryB Decay was of sharply 
kfineci nature and the affected parts could be easily rwnoved. Normally 
jliese decayed apples were soon covered with green mould . On examination 
f the steins of apples in storage it was found that many w'^ere green as 
he result of fungus conidia, wdiich after cultivation were identified as 
^enicilHnm expansum Lk. 

No mention is made in the literature of the subject as to the entrance 
f a decay-producing organism through the stem. The decay of apples, 
^hich is ordinarily caused by'' P. expunsum, is invariably’’ mentioned in con- 
ecUon with abrasions of the skin, such as insect punctures and wounds 
f injuries of a mechanical nature. vSome authors refer to infection as 

[IIIS-US*] 
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entering through the calyx, hut no-one has ever notified stem end ia. 
fection. 

During the autumn of 1921, large mature Yellow Bellefleur 
were collected from trees in a Berkeley garden. These were picked u’Hli 
the fruit spurs attached, carefully washed in alcohol, mercuric chloriiie 
solution i-iooo and distilled water, consecutively. The leaves were clip, 
ped from the spurs to facilitate the process, but the spurs were not removed 
Moist chambers were sterilised and prepared, the spurs were then removed 
from each apple and conidia of P. ex pansum were applied to the fre,9i]^ 
exposed surface at the ends of the fruit stems, and the apples were thee 
placed in the moist chambers. Control fruits similarly treated, but not 
inoculated, were kept under the same conditions in the laboratorv. Of 
the six apples thus treated four developed the characteristic stem rot and 
were soon completely decayed. The control apples remained in good O'n- 
dition for 3 months. 

Yellow KewtDwn apples were picked in the same manner at Wat 
sonvilla (California), and brought to Berkeley. On October 17, 1^21, 
three of tfie ripest of these apples were treated and inoculated in the samj 
way as the Yellow Bellefleur specimens. On November 18, the formoi 
decay oi all three apples was identical with that observed on fruits naturallT 
infected. Six Yellow^ Newdown apples were treated in the same maniiei* 
and inoculated with the same organism several days later than the pre- 
vious group, and they all showed signs of the typical decay. In evm 
case the controls remained in good condition. After six weeks all tiu 
apples inoculated were entirely decayed and covered with green conidia, 
Cultures of these Conidia appeared identical in every way with the originsl 
culture. Further inoculations W'ere made with re-isolated cultmes on 
carefivhy sterilised apples. At the same time other appdes were inoculated 
with the original culture. Results were identical, the typical PcmcilUm 
decay showing itself at eveiy" puncture. A PenicilUtim isolated duriii? 
the autumn of 1921 from decaying plums was found to give rise to typical 
decay in apples after inoculation, Tfiis plum Penicillium, inoculated into 
the stems of three Yellow Newtown appdes caused typical stein end decay 
after three weeks. The same Penicillium was found later to be idcnticai 
with the original Penicillium isolated from apples. 

Preparations were made from the infected leaves on some of the appb 
used in the experiments and typical colonies of P. expanstm were devekpei 
About 15 % of the* colonies were id entitled as belonging to the Penicillin^ 
species ; a considerable number were responsible for ty^Dical P. expinim 
decay when inoculated into ripe apples. This fact would seem to indicate 
the abundance of the fungi in the trees at harvest time. 

These results prove that stem end infection of apples is possible 
Obserx’ations made by "the author indicate that tliis mode of infectiofli: 
quite common among apples in California, especially on Yellow* 
Although checked by cold storage, the rot makes some progress at a te® 
peratuxe of F and at room temperature decay is rapid, 
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121 - Observations on tbe ErysipheaeAf/crospAaera quercina, 5pAaerofAeca 
mors- t/Kae and Oidium f^ri nosum, in Italy. - Trotter, a , in Anmii della 
R, Scmh auperiore d'AiticoUura in Portici, Vol. XVII, pp. 3-11 (extract). Portici, 1922. 
Ukfosphaera quercina (Schw.) Burr. - On the upper surface of oak 
eaves collected between the 20th and 30th of November 1920 at Zaffaria 
Province of Messina (Sicil)'^), whicti were covered with the characteristic 
‘oidmni the writer noticed some perithecia of Micr. previously 

pund in Italy, in the Province of Bologna (i) and at Rome {2). 

Sphaerofheca mors-nvae (Schw.) Berk, and Curt. — This Brysiphea 
•eported as found for the first time in Italy in 1914 (3), had, however, 

Deeu previously observed in August 1904, at Tornetti di Viii, in the Pro- 
.'ince of Turin. Prom 1912. the writer had found it in the Province of 
Vvellino (Celsi, Porino and AvelUno), where it may have been introduced 
)Y means of infected plants of Kihc$ coming from Northern Italy At 
;he present time the presence of the fungus is certain in Piedmont (Pro- 
duce of Alessandria (4], Novara (4) and Turin), in I/nnbardy {Milan and 
Pavia) (3), in Venetia and in Campania (Prov. of Avellino).- 

(ndiuM fiirinosum Cooke. — On apple trees grown in the nurseries 
Df the Royal Sch(X)l of OJnology and Vitietdture at AvelUno, an extensive 
ittack of Oidium jarinoHitm has been observed fc-r several years, taking 
jlace in spring. The fungiis had been only recently rep()rted in Italy, 
fnd especially in Northern Italy, whence it may have reached Avellino 
yonng wild apple plants. This conidial form - which, according 
0 the writer, should be attributed, in the ipresent case, to PodospJmei'a 
e!>cotri:ha (Ell and Ev.) Salm. — shows a great tendency to propagate 
tself, especially on young nursery jdants, the buds of which are attacked 
p such a degree that they die and (]ry up in a very short time. Accord - 
ug to the writer, wild plants, obtained from seed and not yet grafted, 
pre all more nr less badly attacked, while the grafted plants had vigorous 
|rafts, with buds almost entirely unharmed. G. T. 

INJURIOUS INSECTS AND OTHER BOWER ANIMALS 

22 - Observations on the Coccidae of Egypt. — hall w, t ., in MOnsoy or Ar^rkuitute. getterai. 

f-'-'ypt. Technical and Sr/ent .'Tc Scnice, BuUeUn A'o. 2;, pp. 1-%!, pi. 3. Cairo, 1922. 

A record of the fifty-six species of Coccidae of tigyt)t to be found in 
lit collections of the Ministry of Agriculture. It is probable that over a 
indred identified species exist in the country, and doubtless some new 
' J'cieiice will be collected, when it is found possible to make a detailed 
JfUiunation of the desert flora as a whole. 

A brief description is given of the external characters of the species 

io Ste R. Feb. ufzo, So. 264. {Ed.\ 
o) See R. May 19-21, No. iEd.] 
l.U Scy R. Dec. 1914, No. nS8, [Ed.] 

U; See /?. July 1922, No. 7,83. {Ed.} 

See R. Dec. 1914, No. 1188. {Ed,} 
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entiriterated with references ta any pecularities. The microscopic charact 
ers are only mentioned when the preparations made by the author 
any distinct divergence from type. Information is added as to bibliogianj, 
ical sources in which will be found descriptions and illustrations of 
various species. A complete list of the host plants is also given, and b 
the case of species which have proved recognised pests, certain observa 
tions are made as regards the outbreak and the control measures adopted 
including the legislative orders. 

In the appendix, a short list of the Coccidae collected in Palestine 
at the end of 1921, is given. 

G. V. 

IIZ3 - Vespa germanica and V. vulgarisy Hymenoptera injurious totbe 

Ghessab (Pennisetum spicatum) in Sicily. — Sec No. 1056 of this Rem-dK 

1124 - Calligrapha excJamatioitis and Mordell/stina pustalaia, Beetles^ 

Injurious to Helianihus spp, in Manitoba, Canada, — Criddle, x , 7^ 

Canadian EnlomoWii^l, Vol. TJV, No. 5, pp. Q7'90. Orillia, May 1922. 

The recent cultivation of sunflowers [Helianthus spp.} for fodder 
puqroses has provided a new instance of hitherto harmless insects beeoni- 
ing pests. 

In Canada a large number of wild species of sunflower are fotin^ 
some of which are closely allied to the cultivated kinds and as the uilil 
\'arieties have their insect enemies there is no reason why these should 
not spread to those under cultivation and thus become of econoniic im- 
portance. 

The sunflower-leaf beetle (CaUisrapha exdamationis) , is a very com- 
mon and widespread insect in Manitoba where it is found feeding upon 
the leaves of various species of wild sunflower. It seems to li\ e exclusi- 
vely on Helianthus, and for that reason, promises to be one oftlieiiiost 
important insects attacking tliis plant. The beetle has already spread 
to cultivated sunflowers on w^hich it breeds as rapidly as upon the wild 
kinds. The author gives a morphological and biological description oi 
the different stages of the insect ; both beetle and larvae feed upon tbe 
leaves of sunflowers. In nature, they are mo.st frequently met wtli on 
perennial species such as Helianihus i^iganteus, though they have 
noted in numbers upon H. annua petiolaris also, and from this have spread 
to cultivated species. 

There is but one generation of the insect in Manitoba. The adult 
form superficially resembles the Colorado potato beetle 
decemlineaia) , but is considerably smaller. Sprays similar to those n?ei 
for the latter pest are al^ effective against the Sunflower beetle. 

The larv'ae of another beetle, Mordeliisiina pusiidaia, were first col- 
lected from the stems of the Red-root Pigweed [Amaranthm 
which had prematurely died. Later, they were found hibernating 
sunflower stems some of winch they had riddled writh their tunnels. T cse 
larvae confine themselves largely to the pith, but also injure the nwif 
w'oody parts ; they occur most frequently near the base of the plant 2 
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hough any portion of the stem may be infested. Plants thus injured 
ave a stunted appearance and sometimes die. Several larvae may in- 
.st a single stem and these remain within the plant until the following 
piing when they pupate , the adult beetles make their appearance in 
une. A- description is given of the morphological characters of the lar\m 
nd of the adult beetle. 

Ill addition to the beetles mentioned above, a weevil, Desmoris con- 
tncUfs, has been found feeding on the flowers of Helianthus, but it re- 
aains to be seen whether* it will become of economic importance. G. T. 

125 - PyrAusia peniialis — a Microlepidopteron parasitic on the Nym- 
phaeaceae, Nelumbo Lutea and N. nucffera in the United States. — 

jVr>rsLiE, O, G. and Cabtwright W. B., in United States Department ot A::ricultuie, 
Bulletin No: 1076, 14 pp' pi-, 4 - Washington, D. C., July 193::.’. 

Pyrausta ainsliei Heinrich (i) and Pyr. peniialis Grote are two closely 
elated species very similar in many morphological and biological charac- 
ers to the maize borer (Pyr. nnhilalisH^n) (2) recently introduced into 
nnerica from Europe. It therefore seemed possible that a close study of 
he life-history and habits of the two native species might bring to light 
ome facts that would help to determine the potentiaUties of the new pest . 

In order to make the habits of the American species better known a 
taper dealing with P. ainsliei from the biological standpoint, has already 
leeii published ; the present paper treats of the life-history, habits and 
nemies of Pyr. peniialis. 

The authors' work dates from July 1919, and was carried out at Kim- 
lerliii Heights and Knoxville in Tennessee where the IVhcroiepidopteron was 
hiefly studied on the yellow lotus {Nelumho luiea ) ; this Nymphaeacea and 
nucijera are as far as is known at present, the only natural hosts of the 
asect. 

The larvae feed on the leaves of N. lutea which is grown as an omanien- 
plant and not only destroy them, but also attack and deform the pods, 
bus spoiling many of the seeds. 

I In confinement in the laboratory the partly grown lar^me found on 
ptus fed readily and completed their development on smartweed (Poly- 
pnitm pennsylvanicum) , buckwheat [P, fagopyrum) and dock (Rumex 
ispHs). ‘ G. T. 

26 - The Banana Weevil (Cosmopolites sordidus), injurious also to Abaca 
[Musa textilis), in the Philippines. — Cendaxa, s. in The Philippine A'^ricui- 
Vol. X, No. 8, pp. 367-376, pi. 0 1,0s Banos, Uagnna, 1022. 

Although reported first in the Philippines only twenty to tliirty years 
Cosmopolites sordidus Germ, judging from its wide distribution, was 
irtainly in existence before that time, and has been the cause of serious 
pses lx.tli of banana and abaca plants (Musa texiilis). In 1916 this co- 
ppteroii killed large numbers of banana and abaca plants in Pacte, La- 

(ri See R. July 1921, No. 783. [Ed.) 

'2) See R. May 1921, No. 385. [Ed.) 
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giina Province. To-day the Pacte abaca industry is practically ruine{i 

The insect is a serious pest throughout the Philippines, and attacks 
banana plants of all varieties and at all stages of development. Most of 
the injury is done to suckers of the size best suited for transplanting, tliat 
is, from 75 cm. to 1,5 m. high. 

The first outward indication that a sucker has been attacked is its 
loss of vigour. As the attack continues the unopened leaves die and fall 
ofi. If the sucker is removed and sliced through, the bulb is found to be 
riddled with holes, tunnelled out by the weevil. The older suckers are not 
killed as a result of attack, but are so weakened .that the flowers produc- 
ed are abnormally small. Observations made at the College of Agriculture 
I/)s Banos, indicate that the small and medium sized varieties of banana 
ure more liable to attack than the larger varieties. Further experimenta- 
tion is however, necessary. The abaca appears on the other hand to be 
less readily attacked than the banana ; here again further experiments 
are needed. 

Detailed infonuation is given as regards the habits and life liistou 
of the insect. 

The insect is undoubtedly distributed by the transportation of in- 
fested suckers and root stocks for propagating purposes. The beetle 
rarely flies, but is able to crawl along the ground and can cover at least 
15 metres each night. 

Xo natural enemies of C. ^oYdidus have been discovered in the Phi- 
lippines, where amongst other control measures tried, infested suckers 
have been soaked for varying lengths of time in water and in formaldehyde 
solutions of different strengths. It was found that formaldehyde has a 
negligible effect on the \ritality of the insect. In water the larvae and pupae 
from both bananas and abacas died within 72 hours, and only in a few 
cases were the larv-ae found dead after 48 hours. The adults however 
appeared to survive and usually crept to the part of the suckers above 
water, and can thus in most cases be readily collected and killed. 

The stools cut during the harshest should not be left in the fields as 
they would harbour the beetles and act as a breeding ground. 

Plantations should as far as possible be kept in good condition and 
very old plantations should be cut down and the land ploughed. Crop 
rotation is also ad\ri5ed. G. T 

1127 - Tetranychus yothersif a Mite Injurious to the Avocardo and other 

Plants in Florida. -- MoZNETTE, G. F., in United SlaUs Department oj Aer'eattwi, 

Bulletin No. 1035, 13 pp., figs, n, i coloured plate. Washington, D C., I'l--! 

The red spider, Tetranychus yothersi Mc.G., was recognised as a for- 
midable enemy of the avocardo {Per sea gratissima) in Florida as earl) a^ 
1909, since which time the damage caused by it has increased each year. 

In groves where the red spider abounds, the trees frequently 
defoliated prematurely during the winter season. This general!) les ^ 
ill an abnormal development of bloom the following spring, an 
weakened trees are unable to set and hold a full crop of fruit. 

[US( lixtj 
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The red spider punctures the leaves and sucks the contents forming 
white spots at the point of attack ; later, the leaf becomer red and appears 
scorched. The foliage so attacked ‘'oon fall^;. 

T. y other si, which was first named jind described from-: pecimen'^ on 
the leaves of camphor {Cinnamomum CamphoYa) sent from Florida, ha^been 
fotmd by the author on both the West Indian aiid Gnatamalan varieties 
of P. grathsima. It occadonally causes considerable in. jnry to the mango' 
[Mangifcra indica), Cam]rhor (C. Camphor a) and the Atr-trahan -ilk oak 
iCircvillea robusta) in Florida. It has aFo been colUrted there on Ettca- 
ivpfiis sp., Terminalia Arjuna, Anona squamosa, Cuciimis saiivui and Ica- 
corea paniculata. 

' In S. Carolina, the pest has been found on Vhnus spp Salixs^., Quercus 
alba, and Hicoria Pecan ; and in N. Carolina on Vlmus sp. 

A description is given cjf the life-cycle, habit:: and Idology of the 
mite. 

The following predatorj^ enemies att^lck T. yothersi; Scholotlirips sex- 
miKulaiiiS Pergande, Chrysopa later alls Gner., Scyymnus utilis Horn, Sc. 
khizrli Casey, and Leptothrips mali Hinds : of these Sc, iitilis is the most 
foniiidable. 

Several insecticides have been sncce-s fully iv ed against the avocardo 
red spider : fincty powdered sulpliur, lime-: ulpliur: pray, commercial : odium 
^lllphidc, and nicotine sulphate containing 40 % n.icfdire. 

Diii^'ting with powdered sulphur is b}^ far the quicke' t method and would 
be very practical, but for tlie fa.ct that the presence of other insect pests 
in addition to red spider ncce-^'itate: the use of liquid insecticides. 

During the winter, after the fruit has been gathered it C a dens able 
to appl}^ a lime-sulphur sohitioii \n the propoition of i gallon of concentrated 
solution to 60 gallons of water. When the tenqreralure is above normal, 
or when the trees do not attain a thoroughly dormant condition, i gallon 
of the concentrate to 75 gallons cd water can he ived. 

Sometimes the mites make their appearance in the autumn before 
the fruit is picked. At this season, a 40 % nicot.ire mupliate spray (in the 
]irnpr.rtion. of i part; to 900 parts of wuter) with the addition of 2 or 3 pounds 

fi-'li-oil soap to each lOO gallons (d the dilated spray, is temporarily 
eifective and- does not spoil the fruit. 

The spraj^ rod and spray gun haA'e both been used in these operations, 
but it was found that the latter gave more satisfactory results. 

Orchards mulched in variou.- ways arc geneially less iiifc ted with 
^ed :pi(ler in South Florida than tho^'e where clean ciiUure'is practised. The 
avc-cardo, however, to thrive best where mulching is carried out and 

the moisture is conserved 

Osie factor largely influencing the appearance and abundance of 
red rOier in a grove is the vitalit}" of the trees. Nothing is to be gained 
by n;; oving tiee.s to suffer from want of proper attention such as mulching, 
kvidii'ers and culture. 


G. T. 
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,128- The Beetle, Ips Pint as a.primary Pest ot Piitos diraricau and 
P. resinosa in Minnesota. — Ghakam, S. a., in. The Caitadtan Entomolo-K,^ 
Vol. lyIV, No. 5, pp. 99 - 10 '^* Orillia, May 1922 . 

Although it has been generally established that Ips pini Say is normally 
a secondary parasite, and usually, attacks only dead of dying trees, tliis 
beetle has also been known to kiU healthy trees as actually occurred h 
Itasca Park during the summer, of 1921. The specimens d^royed were 
ten in number ; 7 being young, fapidly gnrwing Jack pines {Pinns Uvari^ 
cata), varying from 2 ^ to 5 inches in diameter on the stump, and 3 healthy 
Norway sa[)lings (P. resinrosa) about 15 years old. 

Each of these trees was very hea\dly infested from the surface of the 
ground almost to the top by the first brood beetles, and must have been at- 
tacked simultaneously by a large swarm of the insects. Apparently the 
attack was concentrated upon the few trees killed, since a careful examina- 
tion of surrounding pines failed to show any signs that other indi\iduahha(i 
been infected. Probably the beetles were attracted by the presence of two 
freshlv felled pines which had been seriously infested. So large a number 
of the insects were present that many were forced to find quarters in the 

It is a curious fact that the beetles did not infest the large piles of re- 
cently-sawn pine-logs of which there were many in the neighbo.uhood. 
The smaU group of heavily infested trees were quickly discovered by wood 
peckers which destroyed at least 90 % of the insects, both adult and larvae, 
thus preventing the attack from assuming serious proportions. 

Although the felled trees lying on tlie ground which the author assumed 
to be the attraction, harboured quite as many of the insects as the standing 
trees it is interestii^ to note that the woodpeckers did not work at ali 


on these trees. . , i . i. u 

This fact would appear to show that considerable care must be ever- 

dsed in the use of trap trees for bark beetles. It is Meved that thejn^ 
sects can be attracted by trees that have recently been killed and are kniwi 
as trap trees. After they have become infested, they can be destroyed, 
thus materially reducing the number of insects in the forest. The piesenu 
of newly killed trees in the neighbourhood of fresUy cut logs cean 
shows tLt trap trees, as they appear to have a tendency to concent ale 
beetles, must only be used with the greatest caution. t,. 
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